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From quotations which I had seen, I had a high notion 
of Aristotle’s merits, but I had not the most remote notion 
what a wonderful man he was. Linnaeus and Cuvier have 
been my two gods, though in very different ways, but they 
were mere schoolboys to old Aristotle. 

Charles Darwin to 
William Ogle, on 
the publication of 
his translation of 
The Parts of Ani- 
mals, 1882. 
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To 


A. E. P. and L. A. P. 


FOREWORD 


ARISTOTLE refers to the De partibus animalium as an 
inquiry into the causes that in each ease have deter- 
mined the composition of animals. He does not, 
however, employ the category of causation in the 
manner normally adopted by men of scienee, since 
in this book causes are always considered in relation 
to ends or purposes, and design is regarded as having 
had a far larger share in the origin and development 
of living structures than that allotted to necessity. 
In the Historia animalium the parts themselves are 
deseribed, for although this work is to some extent 
physiological, its main object was to deal with the 
anatomy of the organism. The De partibus animalium., 
on the other hand, is almost exclusively physiological 
and teleological, and treats of the functions of the 
parts. But Aristotle’s position was that of a teleo- 
logist only in a limited degree, for he appears to 
have taken that view of life which Bergson ealls the 
doctrine of internal finality (that is to say, that each 
individual, or at any rate eaeh species, is made for 
itself, that all its parts conspire for the greatest good 
of the whole, and are intelligently organized in view 
of that end but without regard for other organisms 
or kinds of organisms). Since every organ or part 
of the body was held to have its peculiar funetion, 
the existence of vestigial or rudimentary organs was 
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unrecognized. This was the doctrine of internal 
finality which was generally accepted until Darwin 
elaborated his theory of Natnral Selection. The 
wider doctrine of external finality, according to 
which living beings are ordered in regard to one 
another, never gained acceptance among scientific 
philosophers, and the only indication that Aristotle 
ever adopted it is furnished by a passage in which 
he suggests that the mouth in Selachians is placed 
on the under surface so as to allow their prey to 
escape while the fish are turning on their backs 
before taking their food ; but even this he qualified 
by the suggestion that the arrangement served a 
useful end for the fishes in question by preventing 
them from indulging in the harmful habit of gluttony. 

The De partibus animalium opens with an intro- 
duction devoted to general considerations. This is 
followed by a discussion of the three degrees of 
composition, the first degree being composition of 
physical substances, the second degree, of homo- 
geneous parts or tissues, and the third, of hetero- 
geneous parts or organs. The tissues referred to are 
blood, fat, marrow, brain, flesh, and bone. After 
describing these, the organs are dealt with, and a 
consideration of their respective functions, first in 
sanguineous animals (?.e. in Vertebrates), and secondly 
in bloodless animals (z.e. Invertebrates), occupies the 
remainder of the book. The account given of the 
physiology of the blood is especially interesting, and 
it is noteworthy that Aristotle understood something 
of the nature of the process of absorption whereby 
the food becomes converted into nutriment which is 
carried by the blood to all parts of the body. He 
supposed, however, that the matter derived from the 
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gut passed first to the heart in the form of vapour 
or serum, and that it was there converted into true 
blood by a process of concoction. Aristotle knew 
nothing of the real nature of respiration, and he 
regarded the lungs as serving to temper the bodily 
heat by means of the inspired air. He was also 
entirely ignorant of the fact that the blood passes 

back to the heart and lungs after supplying the 
tissues and organs with nourishment. On ihe other 
hand, he fully appreciated the existence of exeretory 
organs, the function of which was to remove from the 
body such substanees as could not be utilized. In 
this category are included fluids such as bile, urine, 
and sweat. In the seetion on the gall-bladder, as 
in so many other passages in his works on natural 
history, it is truly remarkable how correct Aristotle 
is in his statements. He points out that the gall- 
bladder is not found either in the horse and ass or 
in the deer and roe, but is generally present in the 
sheep and goat. In the light of the knowledge that 
he possessed, therefore, Aristotle could scarcely have 
adopted a theory about this organ which has found 
expression in certain modern writings. According 
to this theory the gall-bladder is present in the sheep 
and ox beeause, these being ruminating animals, 
bile is only required at certain particular times when 
food passes into the intestine, whereas in the horse, 
which does not chew the cud, but yet is eonstantly 
eating, food is continually passing into the intestine 
and consequently a perpetual flow of bile is desirable. 
Since the gall-bladder is present in the non-ruminating 
pig but absent in the ruminating deer and roe, it 
is obvious that this theory cannot be consistently 
applied. 
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It is interesting to speculate about the school of 
research workers who must have contributed in 
providing material for this and the other works on 
natural science ascribed to Aristotle—who they were, 
the circumstances under which they lived, and what 
manner of facilities were available for their investiga- 
tions—for it would seem certain that no man single- 
handed could possibly have acquired such a vast body 
of knowledge, hardly any of which could have been 
derived from earlier observers. Yet the work in its 
completed whole seems to show the mark of one 
master hand, and its uniform character and the clear 
line of teleological reasoning that runs through it 
have been well brought out in Dr. Peck’s translation. 
But putting aside its philosophical implications, the 
book consists of an attempt at a scientific record of 
all the apparently known facts relating to animal 
function. These are considered comparatively and 
as far as possible are brought into relation with one 
another. And thus, as the earliest text-book on 
animal physiology in the world’s history, this treatise 
will ever make its appeal, not only to the classical 
philosopher, but to all who are interested in the origin 


and growth of biological science. 
F. H. A. M. 


INTRODUCTION 


Title. 


Zoological 
works. 


INTRODUCTION 


Tue traditional title of this treatise is not a very 
informative one. The subject of the work is, how- 
ever, stated quite clearly by Aristotle at the begin- 
ning of the second Book in these words: ‘I have 
already described with considerable detail in my 
Researches upon Animals what and how many are the 
parts of which animals are composed. We must now 
leave on one side what was said there, as our present 
task is to consider what are the causes through which 
each animal is ‘as I there described it ” (646 a 7 foll.). 
The title ought therefore to be “ Of the Causes of the 
Parts of Animals,” and this is the title actually applied 
to it by Aristotle himself (at De gen. an. 782 a 21).2 
Even so, the word “ parts” is misleading : it in- 
cludes not only what we call parts, such as limbs and 
organs, but also constituents such as blood and 
marrow.” Perhaps, therefore, no harm is done by 
leaving the accepted (and convenient) Latin title 
untranslated. 

The De partibus, as well as the other treatises 
contained in this volume, forms a portion of Aris- 
totle’s zoological works. The foundation of these is 
the Historia animalium, or Researches about Animals, 
in nine books (the tenth is generally held to be 


9 For the meaning of Cause see note below, p. 24. 
> See note on “ part ’’ below, p. 28. 
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spurious), in which observations are recorded, and 
consequent upon this are the treatises in which 
Aristotle puts forward theories founded upon these 
observations. 

An animal is, according to Aristotle, a “‘ concrete 
entity ’’ made up of “ matter” and“ form.”” Hence, 
in the De partibus Aristotle treats of the causes on 
account of which the bodies—the ‘‘ matter ’’—of 
animals are shaped and constructed as they are, in 
general; in the De incessu he deals specially with 
the parts that subserve locomotion. In the De anima 
he proceeds to consider Soul—the “form” of an 
animal. In the remaining treatises, of which De 
motu, included in this volume, is one, he deals with 
what he calls the functions “‘ common to body and 
Soul,” among which he ineludes sensation, memory, 
appetite, pleasure, pain, waking, sleeping, respira- 
tion, and so forth (see De sensu 436 a). The complete 
scheme is set out below : 


‘ 


I. Record of observations. 
Historia animalium. 10 (9) books. 


II. Theory based upon observations. 


’ treating of the way in 

De partibus : | which the‘ aes ie 

(a) animalium 4 books | of animals is ar- 

Des ranged to subserve 
poses. 


treating of the ‘‘form” 

(6) De anima 3 books; of animals — the 
Soul. 
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treating of the func- 


‘ 


Parva naturalia  — 


tions “common to 

De motu ani- body and Soul,” and 

(c) <  malium 1 book in particular of 
. some special de- 

De generatione partments of ani- 


animalium 5 books] yal behaviour. 


The section (b) is necessary to the completeness of 
the scheme, but as it has given rise to a whole depart- 
ment of study, it is usually treated apart from the rest. 
Thus the main bulk of the zoological and biological 
works may be taken to consist of the three great 
treatises, Histeria animalium, De partibus animalium, 
and De generatione animalium. It was these which, 
through translations made from the Arabic, were 
restored to the West by those who revived scientific 
studies at the beginning of the thirteenth century. 

The late D’Arcy W. Thompson, in the prefatory 
note to his translation of H.A.,¢ wrote: “ I think it 
can be shown that Aristotle’s natural history studies 
were carried on, or mainly carried on, in his middle 
age, between his two periods of residence at Athens,” 
#.e. in the Troad, in Lesbos and in Macedonia, between 
the years 347 and 385: and this view has recently 
received convincing support from Mr. H. D. P. Lee,? 
who bases his argument upon an examination of the 
place-names in H.A. This is opposed to the view 
which has been current for some years past,° that 
the zoological works belong to a late period in Aris- 
totle’s life, and has important consequences for the 
reconstruction of Aristotle’s philosophical develop- 

* The Works of Aristotle translated, vol. iv., Oxford, 1910. 


> €.Q. xlii. (1948), 61 ff. 
© See W. D. Ross, Aristotle, and W. W. Jaeger, Aristotle. 
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ment, which cannot be dealt with here. It may, 
however, be remarked that, as Thompson said, it 
would follow that we might legitimately proceed to 
interpret Aristotle’s more strictly philosophical work 
in the light of his work in natural history. But apart 
from these considerations, the great importance of 
the zoological works is that they represent the first 
attempt in Europe to observe and describe in a 
scientific way the individual living object. 
Throughout the De partibus Aristotle endeavours to 
provide a Final Cause ® to explain the facts which 
he records—some purpose which they are supposed 
to answer; and Causes of this sort are by far the 
most common in his treatise. His outlook is there- 
fore justly described as “teleological”; but it is 
important not to read too much into this description. 
Aristotle is never tired of telling us that Nature makes 
nothing and does nothing “‘ without a purpose ” ; 
but if we ask what that purpose is we may find that 
the answer is not quite what we had expected. 
Plato’s notion of the “ form’’ tended to divert his 
attention from individuals through a hierarchy of 
successive “‘forms’’; but for Aristotle “ form ”’ is 
not independent of matter : form must be embodied 
in some matter, that is, in individuals. Thus we find 
all through that Aristotle cannot long keep his eyes 
from the individual wherein the form is actually 
embodied, because it, after all, is the End, the 
crowning achievement of the efforts of the four 
Causes. This outlook controls the arrangement of 
Aristotle’s treatise. Since all processes of production 
are determined by the nature of the product which 
is to result from them, it is the fully developed product 
which we must first make it our business to observe, 


2 The four Causes are dealt with in a separate note, p. 24. 
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and when we have discovered what are its actual 
characteristics we may then go on to work out its 
Causes and to examine the processes by which it was 
produced. 


synopsis I give a brief synopsis and a contents-summary 
ant Of the De partibus : 


Summary. 


BRIEF SYNOPSIS OF DE PARTIBUS 
Introduction: Methods. 


Composition of Substances : Three modes: 
(1) The primary substances. 
(2) The “ uniform ” parts. 
(8) The “ non-uniform ”’ parts. 
Consideration of (1) Hot, cold, solid, fluid. 
(2) Uniform parts: (a) fluid, (4) solid. 
(8) Non-uniform parts, as follows :— 
External parts of animals. 
Internal parts of blooded animals. 
Internal parts of bloodless animals. 
External parts of bloodless animals. 
External parts of blooded animals (resumed). 
(a) Vivipara. (6) Ovipara. 


SUMMARY 
Boox I. 
6389415 ch.1 Introduction. On the Method of Natural 
Science. 


Two questions propounded : 

(i) Are we to begin with the ultimate 
species and describe its characteristics, 
or with those that are common to 
many species ? 


639 b & 


640 b 17 


640 b 30 
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(2) (Put in three ways) : 


(a) Are we to take first the phenomena, 
and then proceed to their Causes ? 

(6) Which is the primary Cause, the 
Final or the Efficient (Motive) + 
(Answered immediately: The 
Final; with a reference also to the 
influence of Necessity.) 

(c) Are we to discuss first the pro- 
cesses by which the animal is 
formed, or the characteristics of 
it in its completed state ? 

Answer to question (2). 

We must begin with the phenomena, 
then go on to the Causes, and the forma- 
tive processes—or, in other words, the 
Final Cause coneerns us first and foremost. 
This differs from the practice of the early 
philosophers, who coneerned themselves 
with the Material Cause, though some- 
times also with the Efficient (Motive) 
Cause. We must begin at the End, not 
at the beginning. 

Thus we must consider not merely the 
primary substances, but the “ uniform” 
parts, which are made out of them, and 
also the “‘ non-uniform ” parts. In doing 
this, we shall be paying attention to the 
Formal Cause, which is more inrportant 
than the Material Cause: the animal as 
a finished whole is more significant than 
the substanees out of which it was made. 

But mere form or shape is not enough : 
“shaped matter” is not an animal. 
“ Form ” in its full and true sense involves 
“Soul”: “Soul” somehow is the 
animal's Efficient and Final Cause. Aet- 
ually, it is not Soul in its entirety, but 

13 
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some “‘ portion ” of Soul which fulfils this 
office. 

Thus the universe and the living objects 
in it are the products of something 
analogous to human art: they are con- 
trolled by a Final Cause. 

But Necessity also has its place in the 
universe— 

not (1) “ absolute ”’ necessity 

nor (2) “ coercive ” necessity 

but (3) ‘‘ conditional ” necessity. 
These two Causes, the Final Cause and 
Necessity, set the stage for our piece. 





642b5 ch. 


to 


644011 ch. 4 


Criticisms of dichotomy as a method of 
classification of animals. 

The correct method of classification is by 
groups, such as Birds and Fishes. 





644 a 23 


Answer to question (1). 

We must deal with groups, not species (e.g. 
Bird, not Crane), and where a species does 
not belong to a larger group, we must deal 
with species, not individuals (e.g. Man, 
not Socrates). 





644 b 21 ch. 


or 


An Exhortation to the study of animals. 





645 b1 


Final summary of the Method, combining 

answers to both the original questions : 

(1) First we discuss the attributes common 
to a group; 

(2) Then we give the explanation of them. 








Boox II. 
646a8 ch.l 
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Purpose and outline of the Treatise: Our 
subject is the causes of the parts of 
animals. 


646 a 13 


647 a3 


647 a 25 


647 b 10 ch. 2 


648 a 20 


649 b 9 


651 a 20 ch. 5 
651 b 20 ch. 6 
652 a 24 ch. 7 
653 b 19 ch. 8 
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Three modes of composition : 

(1) Out of the “ elements” or dynameis 
(hot, cold, fluid, solid). 

(2) The uniform parts (bone, flesh, etc.). 

(3) The non-uniform parts (face, hand, 
etc.). 

The relation of them to each other, and 

the way in which the Causes control this 

relation. 

Parts may be divided into : 

(a) Instrumental parts (non-uniform). 

(6) Media of sensation (uniform). 

The faculty of sensation has its seat in the 

heart, which is thus uniform; but it is 

also non-uniform, as it has to do with 
motion. 

The uniform parts, generally. Variations 

occur in each of thein, as is illustrated by 

the example of Blood, 

Resumption of the Three modes of com- 

position : 

(1) The primary substances: meaning of 
“hot,” “cold,” “solid,” “ fluid,” with 
special reference to Blood. This merges 
into a discussion of 

(2) The Uniform parts. 

Blood. Fibres. Intelligence and sensi- 
tivity, and “‘ temperament ”’ generally. 
Serum. 

Lard and Suet (forms of Blood). 
Marrow (a form of Blood). 

The Brain. 

Flesh—the “ part” par excellence— 
and its counterpart. 

Bones, and their counterparts, and 
parts similar to Bone. 


ch. 10 (3) The Non-uniform parts of animals. 


(This occupies the rest of the work.) 
15 


655 b 28 


656 a 14 
657 a 12 ch. 11 
657 a 25 ch. 18 


658 b 27 ch. 16 
659 b 20 

660 a 14 ch. 17 

Boox III. 

661 a384 ch. 1 
661 b 27 

662 a 16 

662 a 34 

662 b 23 ch. 2 
664 a 13 ch. 3 
664 a 36 

664 b 20 


665 a 27 ch. 4 


665 b 5 
667 b15 ch. 5 


668 b 38 ch. 6 
669 b 15 ch. 7 
8 


670 b 82 ch. 
671 a 26 ch. 9 
672 b8 ch. 10 
673 b4 ch.11 
673 b12 ch. 12 


674ia9 ch. 14 

675 b 29 

676 a7 eh. 15 
Book LY. 

676 a 23 ch. 1 
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General statement of the three organs 
indispensable to animals. 
Head: Brain. Sense-organs. 
Ears. 
Eyes, ete. (ch. 14: Eyelashes 
and digression on Hair). 
Nostrils (esp. the Elephant’s). 
Lips. 
Tongue. 


Teeth. 
(Note on “the more and less.”’) 
Mouth. 
Beak. 
Horns. 
Neck : Oesophagus. 
Larynx and windpipe. 
Epiglottis. 





Internal Parts of Blooded Animals: 
Viscera : 


Heart. 

Blood-vessels (Great Blood-vessel and 

Aorta, and generally). 

Lung. 

(Why viscera are double, and other 

remarks.) Liver and Spleen. 

Bladder. 

Kidneys. 

Diaphragm. 

Membranes. 

Variations in the Viscera (Liver and 
Spleen). 

Stomach and Intestines. 

Jejunum. 

Rennet. 


General. Internal parts of Ovipara. 
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676 b16 ch. 2 Gall-bladder and Bile. 
677 b 15 ch. 3 Omentum. 
677 b 87 ch. 4 Mesentery. 
678a27 ch.5 Internal Parts of Bloodless Animals 
(inseets, Testacea, Crustacea, Cephalo- 
pods). With special reference to the 
Sepia’s ‘ink,’’ and the Sea-urehin’s 
“ova.” 
681 a 10 Creatures intermediate between animals 
and plants. 
682 a 30 External Parts of Bloodless Animals: 
682 a 35 ch. 6 Of Insects. 
683 b4 ch. 7 Of Testacea. 
683 b 25 ch. 8 Of Crustacea. 
684b7 ch. 9 Of Cephalopods. 
685 b 80 ch.10 External Parts of Blooded Animals: 
(a) Vivipara, (b) Ovipara. 
(a) Vivipara: 
686 a G Head and Neck. 
686 a 24 Wands and Feet and relative propor- 
tion of limbs. Beginning from Man, 
whose position is upright, there is a 
gradation of deelivity in the animals, 
continuing to the plants, which are 
upside-down. 
687 a 2 Nature’s habit in assignment of organs, 
The structure of the human hand, etc. 
688 a 12 Breast. 
689 a 4 Exeretory organs. 
689 b 2 Rear parts. 
690 a 5 Tloofs, hucklebones, etc. 
690 b 12 (0) Ovipara: 
690 b 18 (i) Serpents and Quadrupeds. 
692 b 4 (ii) Birds. 
695 b 2 (iii) Fishes. 
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697 a 15 (c) Intermediate Creatures 
Cetacea. 
Seals and Bats. 
Ostrich. 

697 b 27 Conclusion, 


A glance at the summary will show clearly the 
order of subjects which Aristotle lays down in the 
first book to be followed in a treatise such as the 
one in which he is engaged. 


First, (A) to describe the parts of animals as they 
are observed to be; and 
then, (B) to give an account of their causes, and 
their formative processes.? 
Under (A) the order of preference is to be: first, 
the parts (1) common to all animals ; (2) 
where necessary, those common to a 
group of animals only ; and lastly, (3) in 
exceptional instances, those peculiar to a 
single species. 
Also, it will be seen how Aristotle works out this 
scheme in the three books which follow. Before 
considering that, however, we should notice that 
Aristotle has a great deal to say about the correct 
classification of animals—or rather, against the in- 
correct classification of them. Chiefly, he inveighs 
against the method of dichotomy; and his chicf 
objection to it is a simple and effective one—that it 
does not work. It forces us to assign to each species 
one distinguishing mark, and one only (642 b 21— 
643 a 24). And it cuts off kindred species from each 
other on the strength of some quite subordinate 
® De partibus is concerned chiefly with the causes and less 
with the processes. 
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characteristic (642b10 foll.). The right method, 
says Aristotle, is to follow popular usage and divide 
the animals up into well-defined groups such as 
Birds and Fishes.¢ And this leads him to distinguish 
two stages of difference : 

(a) Cases in which the parts differ “ by excess or 
defect ”—as in different species of the same 
genus or group. 

(6) Cases in which the resemblance is merely one 
of analogy—as in different genera. 

Examples of (a): differences of colour and shape ; 
many or few; large or small ; 
smooth or rough ; e.g. soft and 
firm flesh, long and short bill, 
many or few feathers. 

(6) bone and fish-spine ; nail and 
hoof ; hand and claw ; scale and 
feather. 

(Reff. for the above, De part. an. 644. a 11-b 15; Hist. 
an. 486.a 15-b 21. See also Gen. An. (Loeb), Introd.) 

The doctrine of differences of ‘‘ excess and defect,” 

or, as Aristotle also calls them, of “the more and 
less,” may usefully be compared with that which 
underlies the modern theory of Transformations, and 
the comparison of related forms. Indeed, Professor 
D’Arcy Thompson asserts that “it is precisely .. . 
this Aristotelian ‘excess and defect’ in the case 
of form which our co-ordinate method is especially 
adapted to analyse, and to reveal and demonstrate 
as the main cause of what (again in the Aristotelian 
sense) we term ‘ specific ’ differences ” (Growth and 
2 And of course, into Blooded and Bloodless, though there 
are, as Aristotle points out, no popular names for these 
groups. 
19 
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Form, p. 726). The co-ordinates to which he refers 
are those of the Cartesian method, on which is based 
the theory of Transformations. By means of them 
it is possible to exhibit, say, the cannon-bones of the 
ox, the sheep, and the giraffe as strictly proportionate 
and successive deformations of one and the same form. 
These deformations can be either simple elongations, 
as in the instance just cited, or they may occur 
according to an oblique or a radial system of co- 
ordinates, ete. In this way, differences of ‘‘ excess 
and deféct’’ are reduced to the terminology of 
mathematics ; and it is especially interesting to 
notice this, as the phrase “‘ excess and defect” itself 
had, in the Greek of Aristotle’s time, a mathematical 
connexion. With it may be compared the well- 
known Platonic phrase, “ the great and small.” But 
this is not the place to enlarge upon such topics.? 
Classifica. To return to Aristotle’s classification. We find 
wae that he implements his preliminary outline in the 
following way : 

I, First, he treats of the parts which are found in 
many different groups of animals, and also those 
which are to be considered counterparts of each 
other in different groups. This corresponds to 
A (1) above. 


II. As he proceeds with this, he comes to the 
Viscera, which occur only in blooded animals.¢ 
This provides a convenient point for embarking 
upon his second main division—corresponding 


9 For details see D’Arcy Thompson, op. cit. ch. xvii. 

> The reader is referred to A. E. Taylor, ‘‘ Forms and 
Numbers,” in Mind, xxxv. 419 foll. ; xxxvi. 12 foll. ; D’Arey 
Thompson, ‘ Excess and Defect,” in Mind, xxxviii. 43 foll. 

© By “viscera” Ar, means the blood-like ones only. 


20 


PARTS OF ANIMALS 


to A (2) above—the parts common to a group 
of animals, and we have first : 
The Internal Parts of Blooded Animals. 


III. This is followed by— 
The Internal Paris of Bloodless Animals. Then, 


IV. The External Parts of Bloodless Animals. Then, 


V. The External Parts of Blooded Animals, 
which includes— 
(a) Vivipara, 
(6) Ovipara. 
(i) Serpents and Quadrupeds. 
(ii) Birds, 
(iii) Fishes. 
(ce) Intermediate Creatures. 
References to exceptional instances, as to Man, 
corresponding to the division A (3) above, are of 
course to be found throughout the work. 

Aristotle thus works out the main lines of his 
classification. And in each instance, where possible, 
he endeavours to assign the Cause, to name the 
purpose, which is responsible for the parts as he 
describes them. This corresponds to (B) above. 

And here Aristotle is forced to admit an apparent 
addition to his scheme of Causes. The purpose, the 
good End, the final Cause, cannot always get a free 
hand. There is another Cause, Necessity. Aristotle 
takes great care to explain what is the nature of this 
Necessity (642 a 2 foll.). It is what he calls Necessity 
“ea hypothesi,” or ‘““ conditional ” Necessity, the sort 
of Necessity which is implied by any final Cause 
being what it is. Ifa piece of wood is to be split 
by an axe, the axe must ex hypothesi be hard and 
sharp, and that necessitates the use of bronze or 
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iron in the making of it. ‘The same sort of Necessity 
applies in the works of Nature, for the living body 
itself is an instrument. It is thus the final Cause 
which necessitates the various stages of the process 
of formation and the use of such and such material. 
Another kind of Necessity, however, makes its 
appearance in Natural objects, and that is “ simple” 
Necessity. The mere presence of certain things in 
a living organism entails of necessity the presence of 
others (see 645 b 32, 677217, b 22). Some results 
follow inevitably from the very nature of the material 
used. This ‘simple’? Necessity can therefore be 
regarded as a reassertion of themselves by the 
motive and material Causes? as against the final 
Cause. Sometimes, however, even in circumstances 
where “ simple ” Necessity operates, Nature is able to 
use the resulting products to subserve a final Cause 
(663 b 22, 82,677 a15;3 see also the note on Residues, 
p- 32). Cf. Gen. An. (Loeb), Introd. §§ 6-9. 
Scheme of The following table will show at a glance the 
animals. -cheme of Animals as treated of by Aristotle in the 
De partibus : 





A. Broopep ANIMALS B. BLoopLess ANIMALS 
Man Insects 
Viviparous quadrupeds Testacea 
Oviparous quadrupeds Crustacea 


_ and footless animals Ganhalacad 
(reptiles and amphi- ephalopods 
bians) 

Birds 

Fishes 


@ See De gen. an, 178 b 1. 
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Intermediate Intermediate 
between the above classes 
between land and water between animals and 
animals plants 
Cetacea Ascidians 
Seals Sponges 
between quadrupeds and Holothuria 
birds Acalephae 
Bats 
Ostrich 


Note on the Four Classes of Bloodless Animals.— 
These, in order of increasing softness, as noted 
above, are the following (I give the Greek term, its 
literal translation, and the term which I have used 
to translate it in this volume) : 


Ta EVTOPG. insected animals Insects 

Ta dotpaxdéeppa shell-skinned animals Testacea 

7a poraxdotpaxa soft-shelled animals Crustacea 
7a paraxea softies Cephalopods 


In using “ Testacea’’ to translate 7a. dotpaxddeppa 
(“the animals with earthenware skins’’), I use 
it in the old-fashioned sense, so as to include a 
number of shelled invertebrates, comprising Gastero- 
pods, Lamellibranchs, and some Echinoderms. It 
does not refer to the Testacea of modern zoologists, 
by whom the term is applied to the Foraminifera 
which are shelled Protozoa. The word ‘ Ostraco- 
derms ” (a transliteration of Aristotle’s word) is now 
given by zoologists to a group of primitive fossil 
fishes. 
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Technical The following notes on some of the more difficult 
tems. and important of the technical terms used by Aristotle 
in the De partibus will, I hope, help to explain my 
translation and also to give some indication of the 
background of Aristotle’s thought. (A fuller account 

will be found in De Gen. An., Loeb edn.) 


Airia, “ cause.” 


I retain the traditional translation “ cause,” 
although perhaps in some contexts ‘reason’? may 
be a closer rendering, but a variation in the English 
term might well produce more confusion than clarity. 
To know, says Aristotle, is to know by means of 
Causes (see Anal. post. 94a 20). A thing is explained 
when you know its Causes. And a Cause is that 
which is responsible, in any of four senses, for a 
thing’s existence. The four Causes, of which two 
are mentioned very near the beginning of the first 
book (639 b 11), are: 


(1) The Final Cause, the End or Object towards 
which a formative process advances, and for the 
sake of which it advances—the logos, the rational 
purpose. 

(2) The Motive (or Efficient) Cause, the agent which 
is responsible for having set the process in motion ; 
it is that by which the thing is made. 

(3) The Formal Cause, or Form, which is responsible 
for the character of the course which the process 
follows (this also is described as the Jogos, ex- 
pressing 7hat the thing is). 

(4) The Material Cause, or Matter, out of whick the 
thing is made. 
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It will be seen that the first three Causes tend 
naturally to coalesce under the aegis of the Formal 
Cause, in opposition to the fourth, the Material 
Cause, a contrast which is clearly put by Adam of 
St. Victor in one of his hymns : 


effectiva vel formalis 
causa Deus, et finalis, 
sed numquam materia. 


Hence, of course, comes the regular contrast of 
“form ” and “ matter,” in which, oddly enough, in 
modern usage the two terms have almost exchanged 
meanings. ‘‘ Mere form,” “empty form,” in con- 
trast with ‘the rea] matter,’’ are phrases which 
indicate a point of view very different from that of 
Aristotle. An equally drastic reversal of meaning 
has overtaken the term “ substance,’ as contro- 
versies on ‘‘ transubstantiation,”” and the existence 
of the word “ unsubstantial”” prove. ‘‘ Cause ”’ has 
certainly been more fortunate ; but its meaning has 
been narrowed down, so that “ cause ”’ now usually 
suggests the “efficient ” cause only. At the same 
time, we allow ourselves a wider variety of “ efficient ”’ 
causes than Aristotle, and are more ready to admit 
actions and events or even series of actions and events. 
We have, in fact, applied Aristotle’s precise termin- 
ology to the wider uses of everyday non-technical 
purposes. For Aristotle, the doctrine of the Four 
Causes provides an exhaustive and precise classifica- 
tion of the things which can be responsible for another 
thing’s existence, and by the naming of them the 
thing can be completely accounted for. 

As an illustration the following will serve. 
Suppose the object to be explained is an oak. The 
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chronological order of the Causes is different from] t 


their logical one. 


produced the acorn. 


(ii.) The Material Cause: the acorn and its nour-| ‘ 


ishment. 

Gii.) The Formal Cause. The acorn as it grew 
into a tree followed a process of development 
which had the definite character proper to 
oaks. 

(iv.) The Final Cause: the end towards which 
the process advanced, the perfected oak-tree. 


Aéyos. 


There are several places in the De partibus where, 
rather than represent Adyos by an inadequate or 
misleading word, I have transliterated it by logos. 
This serves the very useful purpose of reminding the 
reader that here is a term of very varied meanings, 
a term which brings into mind a number of correlated 
conceptions, of which one or another may be upper- 
most in a particular case. It is an assistance if we 
bear in mind that underlying the verb Aéyev, as it 
is most frequently used, is the conception of rational 
utterance or expression, and the same is to be found 
with Adcyos, the noun derived from the same root. 
Aéyos can signify, simply, something spoken or uttered ; 
or, with more prominence given to the rationality of 
the utterance, it can signify @ rational explanation, 
expressive of a thing's nature, of the plan of it; and 
from this come the further meanings of principle, or 
law, and also of definition, or formula, as expressing 
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the structure or character of the object defined. 
(Note here the application of the term logos to the 
Final and Formal Causes, reeorded in the “foregoing 
note.) Another common meaning is seen especially 
in the use of the dative doy (cf. ‘the verb AoyéGopuae 
and its noun)—by reasoning, in thought, as opposed to 
faet or aetion. (See 640 a 32, Art is the Adyos tod 
épyov 6 dvev tHs tAns; at 646 b 2 we read of the 
Adyos of a process of formation such as building, and 
the Adyos of the house which is built; at 678 a 35 
of the Aéyos which defines the essence of something, 
and at 695 b 19 of ‘‘ the Adyos of the essenee.”” At 
689 b15 the “‘ Cause for the sake of which ’’—the 
Final Cause—is described as being a Adyos.) 


Téveocs, “‘ formation,” or “ proeess of formation.” 
Tyrer Oat, “ to be formed,” ‘‘ to go through a process 
of formation.” 

These are the translations which I normally use, 
as more appropriate in a biologieal treatise than 
“coming into being,’’ and the like. 

The process of formation is of course closely con- 
nected in Aristotle’s thought with the doctrine of the 
Four Causes. 

Téveors is a process which, at any rate in biology, 
results in the production of an actual object, a living 
creature. 

Tévecis is also contrasted with ovata and @vow?: the 
order of things, we are told, in the process of formation 
is the reverse of the order in reality. Yor example, 
the bricks and mortar exist for the sake of the house 


2 Care should be taken not to regard duos as meaning 
“the process of dveo@a.” 
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which is to be built out of them, but they and not it 
come first in the order of time and fact. Aristotle 
sums this up by saying that what comes last in the 
process comes first in “ nature ’’ (646 a 25). 


Moéprov, “ part.” 


The term which occurs in the title of the treatise 
and is traditionally rendered “ part ” includes more 
than is normally included in the English “ part of 
the body.” For instance, this would not normally 
be applied to blood, but the term péprov is applied 
by Aristotle to all the constituent substances of the 
body as well as to the limbs and organs. Tor him, 
blood is one of the (wy pop (648 a2; see also 
66449, 690 a8). <A striking instance of the use of 
poproy in this sense is the phrase ra épotopepy popiay 
which are the subject of the next following note. 


Ta 6 dpovopepa péptas “ the uniform parts.” 
Té& dvopotopepi) .dpia, “ the non-uniform parts.” 


Aristotle’s application of the term péprov to both 
these classes emphasizes the inclusiveness of its 
meaning. As examples of the ‘ uniform ”’ parts he 
mentions (647 b 10) blood, serum, lard, suet, marrow, 
semen, bile, milk, flesh—these are soft and fluid 
ones; also bone, fish-spine, sinew, blood-vessel— 
these are hard and solid ones. Of “ non-uniform ” 
parts he gives as examples (640 b 20) face, hand, foot. 

The relation of the “ uniform ” parts to the “ non- 
uniform ” he describes as follows (647 b 22 foll.) : 

* For the meaning of “ fluid” and ‘‘sclid’” see below, 
p. 32. 
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(a) some of the uniform are the material out of 
which the non-uniform are made (i.e. each 
instrumental part is made out of bones, sinews, 
flesh, etc.) ; 

(8) some act as the nutriment of (a) ; 

(c) some are the residue of (6)—faeces, urine. 


It is not possible to equate the two classes with the 
later division into tissues and organs, since blood, 
for instance, though “ uniform,” is not a tissue ; the 
term “ organs,’”’ however, corresponds closely with 
Aristotle’s own description—7a dpyarixa pepn 
(647 b 23), “ instrumental parts.” 

The practical difference between the two classes 
is that each of the uniform parts has its own definite 
character as a substance (in the modern sense), while 
each of the non-uniform parts has its own definite 
character as a conformation or organ. The heart is 
the only part which belongs to both classes (647 a 25 
foll.): it consists of one uniform part only, namely, 
flesh ; but it also has essentially a definite configura- 
tion, and thus it is a non-uniform part. 

Three stages or “ degrces of composition,” so far 
as biology is concerned, are enumerated by Aristotle 
(at 646 a 13 foll.). What Aristotle seems to mean, 
though he has not expressed himself quite clearly, 
is that there are three stages involved in the com- 
position of compound bodies, namely, 


(1) the duvdpecs (see following note) ; 
(2) the uniform parts ; 
(3) the non-uniform parts ; 


and finally, of course, out of the non-uniform parts 


(4) the animal itself is composed. 
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We have thus: 

(1) the simplest sorts of matter ; 

(2) the simplest organic substances compounded 
out of the foregoing (having no definite size, 
shape, or structure) ; 

(8) the instrumental parts of the body constructed 
out of the foregoing (having definite size, shape, 
and structure) ; and 

(4) the organism as a whole, assembled out of the 
foregoing. 

Note.—For a description of the way in which the 
term 74 éovopep7 has caused confusion in the accounts 
of Anaxagoras’s theories see Class. Qu., 1931, xxv. 34 
following. 


Avvapus. 


This is one of the most difficult terms to render in 
English. 


The specialized meaning of Séurdye, “ potenti- 
ally,” as opposed to évepyeia, “ actually,” is so well 
known that there is no necd to enlarge upon it here. 
Nor need I discuss the mathematical meaning of 
Stvapts. Other meanings need some comment. 


(1) Atvapis was the old technical term for what 
were later to be called ovoryeia (elements). It 
appears in the writings of the Hippocratic corpus 
and in Plato’s Timaeus. The best example of its 
use in De partibus is at the beginning of Book II. 
(646a 15). The list of dvvdépecs included the sub- 
stances known as 75 bypdv, tO Enpdv, th Oeppdr, 7d 
Yuxpor, To TiKpor, Td yAuKt, +d dp’, ete., ete. Only 
the first four of these were regarded by Aristotle as 
30 


PARTS OF ANIMALS 
the material of compound bodies: all the ‘ other 
differences,” he says, are consequent upon these. 

The original meaning underlying this usage of the 
term seems to have been “ strong substance of a 
particular character.” This wonld be very appro- 
priate to 7d Spe, TO mexpov, ete. (see Tei apyatns 
intptkis). ‘There is no notion here of the substance 
having power in the sense of power to affect an 
external body in a particular way. (This meaning 
developed later.) If any effect did result, it would 
be described simply as the presence of the strong 
substance, and the remedy for it was to “ concoct’ 
the strong substance or otherwise to bring it into 
a harmless condition by ‘“ blending ” it with other 
substances. 

(2) As each of the substances known as suvdpes 
has its own peculiar character, sharply marked off 
from the others, the meaning of ‘‘ peculiar and dis- 
tinetive character ”’ was naturally associated with the 
term. This seems to be its meaning in 655b12: 
é dvdyxys 6€ Tavta wavTa yewon Kal oTEpedy EXEL THY 
priory ordou yap atity Stvapes. Indeed, in this mean- 
ing, dvvayus seems to be a slightly more emphatic 
version of ais, with which it is often used in con- 
junction (in Hippocrates, for instance), or in a parallel 
way as in the passage just cited. Compare also 
651 b 21, where the marrow is asserted to be atparzds 
tes priots, not, as Some suppose, Ts yov7ns oTEppaTiKr) 
dtvapus. Other instances of this use of dvvayss will 
be found in De partibus. 

(3) From this usage it is not far to the idiomatic, 


pleonastic usage, e.g. : 
678 a 13 o) TOV evrépav Svvapes almost = ra Evrepa. 


682b15 1 tov rrepav Svvapus. 
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657 a4 1) TOV puKTipwy Séivapes Supvijs. 


This is paralleled by a similar usage of fiors1 


663 a 34 4) TeV Kepdtov iors. 
676 b 11 4 Tay evrépwv gions. 


(Other references for Svvapus: 640 a 24, 646 a 14, 
b 17, 650 a 5, 651 b 21, 652 b 8, 12, 653 a 2, 655 b 12, 
658 b 34. See further Gen. An., Loeb edn., Introd. 
8$ 23 ff.). 


Td bypdv kat 7d Enpdr, “ fluid substance and solid 
substance,” “ the fluid and the solid.” 


These are two of the durdpecs. 


Following Ogle, I use these renderings as being 
more in conformity with the definitions given by 
Aristotle than ‘‘ the moist and the dry,” w hich have 
often been used. Actually neither pair of English 
words quite expresses the Greek. Aristotle’s de- 
finition of them (at De gen. et corr. 329 b 30) is this : 


“* Sypév is that which is not limited by any limit of 
its own but can be readily limited, {ypsv is that 
which is readily limited by a limit of its own but can 
with difficulty be limited "—z.e. of course by a limit 
imposed from without. 

He discusses the various senses in which these 
terms are used at 649 b 9 following. 


Tlepitrwpa, ‘‘ residue.” 
p Poy 


This term I have translated throughout “ residue,” 
32 


PARTS OF ANIMALS 


as being more literal and at the same time less mis- 
leading than “ excrement.” “* Surplus ” would have 
been even better if the word had been a little more 
manageable. 

“ Residue ” is so called because it is that which is 
left over when the living organism, by acting upon 
the nutriment which it has taken, has provided itself 
with a sufficient supply for its upkeep. Some of the 
surplus will be useless material contained in the food 
from the outset, or else has been produced during 
the process of reducing the food into a condition 
suitable for its purposes in the body. The useless 
residues include the excrements. In order to appreci- 
ate the status of the useful residues the outlines of 
the processes through which the food passes must be 
kept clearly in mind. Briefly, then, the food is 
masticated in the mouth, then passed on to the 
stomach and then the heart, where it is concocted 4 
by means of heat—in other words, it is turned into 
blood, which is the “ultimate nourishment”; and 
this, when distributed into the blood-vessels, supplies 
the body with nutrition. Generally, however, more 
blood is produced than is necessary for the actual 
upkeep of the body, and this surplus undergoes a 
further stage of concoction, and is used by Nature 
in various ways. Marrow is a residue ; so are semen, 
catamenia, milk. Sometimes, when nutrition is 
specially abundant, the surplus blood is concocted 
into fat (lard and suet). And some of the blood, 
reaching the extremities of the vessels in which it 
travels, makes its way out in the form of nails, claws, 
or hair. The Aristotelian doctrine of residues came 
down to Shakespeare, as is shown by the passage 

2 See page 34. 
33 


ARISTOTLE 


in Hamlet (111. iv.) where the Queen says to Hamlet: 


Your bedded haire, like life in excrements, 
Start up, and stand an end. 


This theory, as applied to hair, is expounded by 
Aristotle at 658 b 14 following, and modern biochemists 
have reason for believing that some pigmentation in 
animals, such as the black melanin of mammalian 
hair, or the yellow xanthopterine of the butterfly’s 
wing, is physiologically a form of excretion. 
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** Concoct,”’ “‘ concoction.” 


These terms, which have already appeared in 
these notes, are used to translate réocewv, reyrs. The 
Greek words are the same as those employed to 
denote the process of ripening or maturing of fruit, 
corn, and the like by means of heat—also that of 
baking and cooking. 

Terms sometimes associated with these are peta BoA) 
and eee Ney, For example, at 650 a 5 we read 
that réyis and pera BoA take place Sid tis Tot Oeppot 
Suvdpews ; and at 651 b 26, as the creatures grow 
and get “matured,” the parts petaPdédAXe their 
colour, and so do the viscera. 


Wy, “ Soul.” 


The English word “ Soul,” as will be seen, over- 
emphasizes, when compared with yvy7, certain 
aspects of the Greek term, but it is by far the most 
convenient rendering, and I have used it in pre- 
ference to “ life ” or “ vital principle.” 

It will be useful to have an outline of Aristotle's 
general doctrine about Soul. 


The different “ parts ” or 
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be arranged in a series in a definite order, so that the 
possession of any one of them implies the possession 
of all those which precede it in the list : 


(1) nutritive Soul in all plants 

(2) sentient Soul in all animals 
(3) appetitive Soul). ; 

(4) locomotive Soul Bessa animals 
(5) rational Soul in man only 


At 641.223 Aristotle speaks of “ parts” of the 
Soul, and though he often uses this phrase, the 
description he prefers is “ faculties.” In the passage 
which follows (6-41 a 33 foll.) all except appetitive 
Soul are mentioned. Sentient Soul is mentioned 
again at 650 b 24, 667 b 23, 672 b 16. 

Aristotle raises the question whether it is the 
business of Natural science to deal with Soul in its 
entirety, and concludes that it is not necessary, since 
man is the only animal in which rational Soul is 
found. Thus it is only some part or parts of Soul, 
and not Soul in its entirety, which constitute animal 
nature. 

In the passage 641 a 14 following, Aristotle takes 
for granted his doctrine about Soul, which is as 
follows (De anima, Book II.). Animate bodies, bodies 
“with Soul in them” (é:~rya), are “conerete sub- 
stances” made up of matter and form. In_ this 
partnership, of course, the body is the matter and the 
Soul is the form. Thus Soul may be described as the 
“form” or “realization” (évreAéyeus, ‘‘ actuality ”’) 
of the animal (cf. De part., loc. cit.). 

This statement, however, is elsewhere made more 
precise. It is possible to distinguish évo “ realiza- 
tions ” of an animal; for an animal ‘has Soul in it” 
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even when it is asleep, but its full activity is not 
evident until it is awake and about its business. We 
must call Soul, then, the “‘ first realization ’’ of the 
animal, its waking life its ‘‘ second realization.” 
This distinction does not concern us in the De partibus. 
But an expansion of the definition is not irrelevant. 
Aristotle states that the Soul is the first realization 
of a body furnished with organs. The priority of 
Soul over body is emphasized in the passage just 
referred to (640 b 23—641 a 32), and in another in- 
teresting passage (687 a 8 foll.) Aristotle maintains 
that man has hands because he is the most intelli- 
gent animal, and not, as some have said, the most 
intelligent animal because he has hands. 

With this is connected the question whether the 
Soul is independent of the body; though it is not 
raised in De partibus. As we have seen already, a 
(Gov is a single concrete entity made up of Soul and 
body, z.e. a certain form implanted in certain matter. 
The matter can exist, for it did exist, apart from the 
form ; and as the form that is implanted in all the 
individuals of a species is one and the same form, 
clearly it can exist apart from any one individual’s 
matter—though of course its existence is not in- 
dependent of all the individuals’ matter. Further- 
more, the form—the Soul—requires matter of a 
particular kind: not any sort of matter will do. 
rom these considerations two conclusions seem to 
follow: (1) that transmigration is impossible: a 
human Soul cannot function in a hyena’s body, any 
more than the carpenter’s art can be executed by 
means of musical instruments; (2) the Soul cannot 
function without a body at all; cannot, we may say, 
exist (414 a 19). 


36 


PARTS OF ANIMALS 


So far, so good. But Aristotle is not satisfied. 
He feels the Soul is more than that. He finds a 
loophole. There may be some “part” of Soul (the 
rational part) which is not the “ realization” of any 
body. The Soul, besides being the form, the formal 
Cause, of the body, is also ie final Cause, and not 
only that, but the motive Cause too of all the changes 
originated in the body (De anima 415 b 7-28), for, as 
we saw (p. 25), the three non-matcrial Causes tend 
to coalesce into one. This independent “ part” of 
Soul “comes into the body from without” (see De 
gen. an. 736 b 25 foll.) and continues to exist after 
the death of the body (see De anima 413 a 6, b 24 foll., 
430 a 22, ete.). All this, however, raises problems 
not touched upon in De partibus; indeed Aristotle 
himself offers no solution of them. 


Woy, kpaots, droxpits, otvTngis, 
X7» KP ’ Plots, 7 


I have indicated above, in the note on divrajus, 
some of the older (Hippocratic) medical terminology 
of which traces are to be found in the De partibus. 
There is no room for an adequate discussion of such 
terms and theories, and the following bare references 
must suffice. 

In the Hippocratic treatise [epi duaérys the theory 
is put forward that the human organism, body and 
Soul alike, is composed of fire and water (which 
really consist of “ the hot,” “ the solid,” ‘‘ the cold,” 
and “ the fluid ’’}—the function of fire being to cause 
motion, of water to provide nourishment. In ch. 35 
we have a list of the different varicties of Blend 
(kpijows, otyxpyots) of fire and water which may be 
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found in the Soul in different individuals, and upon 
the Blend its health and sensitivity * depend. 

With these statements may be compared the 
following passages in De partibus : 


652 b 8 Some, says Aristotle, maintain that the 
Soul is fie; but it is better to say 
that it subsists in some such material. 
“The hot ” is indeed the most ser- 
viceable material for the functions 
which the Soul has to perform, and 
these include nourishing and causing 
motion. 

647 b 30 foll. Here is a reference to the different 
varieties of blood, and Aristotle tells 
us which sort of blood is ais OytixwTepov 
and which animals are on that account 
ppovipwrepa. (ef. 650 b 24 and 686 b 28). 
The phrase uipurtos xpacis is actually 
used at 686a9. (Cf. also 650 b 29, the 
xpauts in the heart; 652 b 35, the parts 
in the head are colder than the ovp- 
petpos xpaous; 669 a 11, the xpaors 
of the body ; 673 b 26, its e’xpacia.) 


The term otvrnéis, which occurs frequently in the 
Tlept Scaizys, is found only once in the De pariibus 
at 677 a 14-bile is said to be a residue or otyv7ykis. 
Properly speaking, otv71é:s is the term applicable to 
the “ colliquescence ”’ or decay of the parts of the body 
themselves. (Cf. ovvryypu at De gen. an, 724 b 26 
foll.; also otvryéis, 456 b 345 ef. also Platt’s note 
at the end of his translation of De gen. an.,on 72+ b 27.) 
The effect of the colliquescence is to produce an 


® The adjective used is dpdripos. 
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unhealthy droxpwes (abscession)—a very common 
term in Ilepi éairys (see chh. 58 foll. throughout). 
It occurs twice in De partibus. In both places it is 
used of a repiztwpa., At 690a9 the surplus earthy 
matter dréxpiciw AapPdver, and forms a continuous 
nail or hoof. At 681b35 Aristotle speaks of the 
place where the oveppateni) or the repittmparixy 
dzoxpis is effeeted ; and here drdxpious seems to 
mean simply “act of excretion.” The meaning of 
the term seems both here and in Hippocrates to be 
specially associated with vepittdparu, either useful 
ones, or useless and even harinful ones. A great 
deal of Hepi cuairys is taken up with suggestions for 
getting rid of harmful droxpivess. 

The meaning of dréxpuus is therefore wider than 
“excretion ” or “ secretion,” as used in their present 
usual sense, though these are included among its 
meanings. 


Td padXov xat jjtrov, “the more and less,” see 
above, p. 19, and Gen. An. (Loeb), Introd. 88 70 ff. 


TRANSLATIONS OF ARISTOTLE’S ZOOLOGY 


The history of the translation of Aristotle’s works 
begins with the Nestorian Christians of Asia Minor, 
who were familiar with the Greek language as their 
service-books were written in it, and before the 
coming of the Arabs they had translated some of the 
works of Aristotle and Galen into Syriac. Before 
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435, Ibas, who in that year was made Bishop of 
Edessa, had translated into Syriac the commentaries 
of Theodore on the works of Aristotle. Jacob, one 
of Ibas’s successors at Edessa (d. 708), translated the 
Categories into Syriac, but a much earlier version had 
been made by Sergios of Resh “Aina (d. 536), who 
had studied Greek at Alexandria. In 765 the Nes- 
torian physician Georgios was summoned to Bagdad 
by the Caliph, and translated numerous Greek words 
into Arabic for him. By the beginning of the ninth 
century, translation was in full swing at Bagdad, 
under the Caliphate of al-Mamun (813-833), son of 
Harun-al-Rashid. The first leader of this school 
of translators was the physician Ibn al-Batriq, who 
translated the Historia animalium, the De partibus 
animalium, and the De generatione animalium into 
Arabic. 

But it was through southern Italy, Sicily and Spain 
that the transmission of Aristotle’s works from the 
Arabic into Latin was effected. Messina had been 
recovered from the Saracens by 1060, and the whole 
of Sicily was freed by 1091. Under the Norman 
kings, Greeks, Saracens and Latins lived together 
in one community, and the court was the meeting- 
ground for eminent persons of all nations and 
languages. The reconquest of Spain had begun in 
the eighth century, so that here also an opportunity 
offered for making the works of Greek science 
available in Latin. Archbishop Raymond of Toledo 
(1126-1151) and Bishop Michael of Tarazona (1119- 
1151) were the patrons of the translators, who made 
Toledo the centre of their activity. One of these 
was Michael Scot. 

There is in existence an Arabic translation of 
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the zoological works, of which there is a ms. in 
the British Museum.? It is probable that this is the 
translation made by Ibn al-Batriq, and that this 
Arabic version is the original from which Michael 
Scot made his Latin translation at Toledo.2 Michael 
was, among his other accomplishments, astrologer to 
Frederick II., King of Sicily, at his court at Palermo, 
and before 1217 he had reached Toledo and was at 
work there on his translations from the Arabic. His 
De animalibus (a translation of the zoological works in 
nineteen books) is one of his earliest works, and two 
mss. of it® contain a note which gives a later limit 
of 1220 for the work. Other evidence @ establishes 
that it was certainly finished before 1217, and it may 
even be placed in the first decade of the century. 
It is probable that Michael had as collaborator one 
Andrew, canon of Palencia, formerly a Jew. One 
of the earliest to make use of Michael's transla- 
tions was Robert Grosseteste,’ Bishop of Lincoln 
(d. 1253), one of the leading Aristotelian scholars 
of the time, who quotes from Michael’s version of 


@ B.M.Add. 7511 (18th-i4th century). This is the ss. 
referred to by Steinschneider, Die arabischen Ubersetzungen 
p- 64, as B.M. 437, I have seen this ms. 

> Judging from the passages which Dr. R. Levy kindly 
read for me in the Arabic ms., the Latin version is a close 
translation from it. Also, the contents-preface which is found 
prefixed to Michael Scot’s translation corresponds exactly 
with the preface which precedes the Arabic version in this 
ms. (see the B.M. catalogue, Catalogus codicum manuscrip- 
torum orientalium, p. 215). 

¢ One of them is ms. Caius 109, in the library of Gonville 
and Caius College, Cambridge. It is of the thirteenth 
century. 

4 See S. D. Wingate, The Medieval Latin Versions, p. 75. 

¢ Born at Stradbroke, Suffolk, A Franciscan. 
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De generatione.* The De animalibus also formed the 
basis of a commentary in twenty-six books by 
Albertus Magnus.’ This was probably written soon 
after the middle of the thirteenth century. [xcept 
for the portions which appear in Albertus’s com- 
mentary, and the earlier part of the first chapter,¢ 
Michael’s version has never been printed iz eatenso, 
Michael died in or before 1235, and is reputed to 
have been buried, as he was born, in the lowlands of 
Scotland. 

About the same time, at the request of a pupil of 
Aibertus, St. Thomas Aquinas (1227-1274), who re- 
quired more accurate versions for his commentaries 
on the works of Aristotle, new translations, direct 
from the Greek, were being undertaken by William 
of Moerbeke.? William was born about 1215. He 
became a Dominican, was confessor to Popes Clement 
IV. and Gregory X., and was Archbishop of Corinth. 
He acted as Greek secretary at the Council of Lyons 
in 1274. He died in 1286. The earliest dated trans- 
lation made by him is one of the De parttbus animalium. 
The date 1260 occurs in a ms. of it at Ilorence (Fae- 
sulani 168), which also contains Hist. an., De progressu 
an., and De gen. an. This translation was made at 
Thebes. 

Among later Latin translators of the zoological 


@ According to Roger Bacon, Michael appeared at Oxford 
in 1230, bringing with him the works of Aristotle in natural 
history and mathematics. 

> Ed. princeps, Rome, 1478; latest ed., H. Stadler, 
1916-1921. 

© 639 a 1—640 a 20, printed by G. Furlani in Rivista 
degli Studi Orientali, ix. (1922), pp. 246-249. 

@ A small town south of Ghent on the borders of Flanders 
and Brabant. 
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works the names of two Grecks must be mentioned. 
George of Trebizond (Trapezuntius), who was born 
in Crete in 1395, visited Italy between 1430 and 
1488, and was secretary to the humanist Pope 
Nicholas V., an ardent Aristotelian. George’s work, 
however, was hurried and not over-exact, and he, 
together with his predecessors, was superseded by 
his contemporary Theodore of Gaza, who was born 
in Thessalonica about 1400, and was professor of 
Greek at Ferrara in 1447. In 1450 Theodore was 
invited by the Pope to go to Rome to make Latin 
versions of Aristotle and other Greek authors. His 
translation of the zoological works, dedicated to the 
Pope, Sixtus IV., soon became the standard version, 
and it is printed in the Berlin edition of Aristotle. 

Translations of the De gen. were made by Augus- 
tinus Niphus, of the University of Padua (1173-1546), 
and of the De gen. and De incessu by Peter Alcyonius 
(Venice, 1487-1527). The De gen. was also translated 
by Andronicus Callixtus of Byzantium (d. 1478). 
With the later Latin versions we need not here 
concern ourselves, but something must be said of 
the scientifie workers who were inspired by Aristotle, 
and of the translations into modern languages. 

The Renaissance biologists show unmistakably the 
difference in quality which there is between Aristotle’s 
physies and his biology. Hieronimo Fabrizio of 
Aequapendente (1537-1619) knew and admired 
Aristotle’s work on embryology, and what is more, 
himself carried out further important observations 
on the same subject. His brilliant successor, William 
Harvey (1578-1657), was a student of Aristotle, and 


° In eighteen books, excluding the spurious tenth book of 
the Historia animalium, 


438 


Aristotle's 
successors. 


ARISTOTLE 


much of his inspiration came from that source, 
William Harvey was the first to make any substantial 
advance in embryology since Aristotle himself. But 
this is more appropriate to the De genxeratione than 
to the De partibus. In other departments of study, 
however, during the seventeenth century, the 
authority of Aristotle and the scholastic doctrine 
with which he was identified were being combated 
in the name of freedom, and thus it came about that 
the zoological works also, which had been brought 
to light by the dark ages, were allowed to pass back 
into oblivion by the age of enlightenment. Thev were 
not rediscovered until the end of the eighteenth 
century by Cuvier (1769-1852) and Sait: Hilaire 
(1805~1895) in the nineteenth. 


Mopern Epirions 


1. The Berlin edition of Aristotle, by Immanuel Bekker. 
Vol. i. (pp. 639-697) includes P.A. Berlin, 1831. 

la. The Oxford edition (a reprint of the preceding). Vol. v. 
includes P.A. Oxford, 1837. 

2. One-volume edition of Aristotle’s works, by C. I. Weise 
(pre-Bekker text), Leipzig, 1843. 

8. The Leipzig edition. Vol. v. contains P.A., edited and 
translated into German by A. von Frantzius. Leip- 
zig, 1853. 

4, The Didot edition. Vol. iii. includes P.A. Edited by 
Bussemaker. Paris, 1854. 

5. The Teubner edition. Edited by Bernhardt Langkavel. 
Leipzig, 1868. 

6. The Budé edition. Edited by Pierre Louis. With a 
French translation and notes. Paris, 1956. 


TRANSLATIONS WITHOUT TExtT 


7. Thomas Taylor. English translation of Aristotle in ten 
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volumes. Vol. vi. includes P.A. (pp. 8-163). London, 
1810. 

8. F. N. Titze. German translation of Book I. In his 
Aristoteles tiber die wissenschaftliche Behandlungsart 
der Naturkunde. Prague, 1819. 

9. Anton Karsch. German translation. Stuttgart, 1855 
(second ed., Berlin, 1911). 

10. William Ogle. English translation, with notes. Lon- 
don, 1882, 

11. J. Barthélemy-Saint-Hilaire. French translation, with 
notes. Paris, 1885. 

11. William Ogle. English translation, with notes (a re- 
vision of No. 10). Oxford 1911. 

12. Francisco Gallach Palés. Aristételes: Obras com- 
pletas. Vol. X contains De partibus and De incessu 
animalium. Spanish translation, without notes. Vol. 
Ixii. of Nueva Biblioteca Filosdfica. Madrid, 1982. 


Langkavel reproduces almost verbatim the Berlin 
text, together with Bekker’s apparatus, to which a 
great deal of other matter has been added, including 
some of Bekker’s ms. notes in his copy of Erasmus’s 
edition, and some corrected reports of the readings 
of the ms. E, which Langkavel himself inspected. 
Also, there are some emendations proposed by 
Bonitz. 

Any English translator must stand very much 
indebted to the work of William Ogle, whose trans- 
lation, originally published in 1882, was revised by 
its author and republished in the Oxford series of 
translations of Aristotle in 1911. It is not possible 
to overrate the care and exactness with which this 
piece of work was executed. I should like here to 
acknowledge my own indebtedness to it, and I have 
had its accuracy as a model before me. With re- 
gard to style, it will be seen that I have aimed at pro- 
ducing something rather different from Ogle’s version. 
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The manuscript authorities cited by Bekker for the 
De partibus will be found on p. 50. 

The dates of some of the mss. as given by different 
scholars vary considerably : for details I refer the 
reader to the various catalogues, and also to L. Ditt- 
meyer’s cdition of [Tist. an. (Leipzig, 1907) and W. W. 
Jaeger’s edition of De an. motu, ete. (Leipzig, 1913). 

I have relied upon the apparatus of Bekker and 
Langkavel for the readings of the Greek mss., except 
for those of Z, the oldest parts of which I have collated 
from photostats*; and at several places I have in- 
spected the ms. itself. In some places (e.g. 663 b 17. 
685 a 2, 16) I found the reading had been defectively 
reported. It is clear that a more reliable collation of 
the chief uss. of De partibus is clearly needed. From 
a different source I have attempted to restore intelligi- 
bility to several corrupt passages with the aid of the 
Arabie version and the Latin version of Michael 
Scot, which represent an earlicr stage of the Aristo- 
telian text than our Greek mss. Among the passages 
dealt with in this way are the passage at 654 b 14 
following, which has been dislocated by glosses and 
phrases imported from elsewhere, and the remark- 
able passage about the structure of the Cephalopods 
at 684 b 22 following, where considerable havoc has 
been done to the text by references to a diagram 
which were inserted at some period between the 
date of the ms. from which the Arabic version was 
made and that of the archetype of all our present 
Greek mss. I have been able to restore this passage, 
though not always the actual Greek words, by refer- 
ence to the Arabic version and Michael Scot’s Latin 


* See additional note on p. 434. 
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translation made from it. Dr. Reuben Levy has 
most kindly read this passage for me in the 13th-14th 
century Arabic ms. in the British Museum, Add. 7511. 

For these two passages, and for a good many other 
suspected places, I have consulted all the known mss. 
of Michael Scot’s version which are to be found in 
this country. They are (excluding mss. which contain 
merely abridgements or extracts) : 

Cambridge, Gonville and Caius College 109 
”» University Library Ii. 3. 16 
¥i 7 3 Dad. 4. 30 
Oxford, Merton College 278 
» Balliol College 252 
London, British Museum Royal 12. C. XV 
$5 4 a Harl. 4970 2 

All these are of the thirteenth or fourteenth 
century. 

I have inspected at test places the following three 
mss. of William of Moerbeke’s version : 

Oxford, Merton College 270 
” 39 eed 271 
59 Balliol College 250 

William’s translation was made from a Ms. or Mss. 
which had already been infected by the corruptions 
found in the Greek mss. which exist to-day. 

I should like here to express my thanks to the 
Librarians who so kindly made arrangements for me 
to inspect the mss. under their care. 

Where I have accepted the reading of the Berlin 
edition, I have not given any record of the ms. vart- 
ants. ‘These are to be found in the apparatus crificus 
of that edition and of Langkavel’s edition. 


* So far as I know, this us. has not been mentioned in any 
of the published lists of mss. of Michael Scot’s De animalibus. 
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T have endeavoured, except in the passage 
691 b 28 to 695 a 22 in the fourth Book, to record 
all places where I have departed from the text of 
the Berlin edition, and I have given the source of 
the reading which I have adopted. Where Bekker 
himself introduced a reading different from that of 

the Mss., this is attributed to him by name. 
Punctua- T have not recorded all of the many passages in 
“em whieh I have corrected the punctuation. The text 

has been reparagraphed throughout. 
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vulg. 
Langkavel 
Ogle 


Platt 


Rackham 


SIGLA 


ro 


Parisinus regius 1853 (see p. 434) 

Vaticanus graecus 261 

Oxoniensis Coll. Corp. Chr. W.A. 2. 7 (see p. 434 
Vaticanus 260 

Vaticanus graecus 1339 

Laurentianus Mediceus 81. 1 

Marcianus 200 

Parisinus 1859 

Parisinus 1921 


Michael Scot’s Latin version, from my 
own transcription. 

The usual reading, as in the Berlin 
edition. 

‘mendations proposed by Langkavel in 
his edition. 

Emendations proposed by William Ogle 
in footnotes to lis translation. 
Emendations proposed by Arthur Platt. 
either (a) in “ Notes on Aristotle,” in 
Journal of Philology, 1913, xxxii. 292 
following, or (b) recorded by Ogle in 
footnotes to his translation. 


to me from Professor Cornford and Mr. 


Suggestions in private communications 
eel | ited | . 


Th(urot) 
Peck 


Rackham. 
Ch. Thurot, in Rev. -Arch., 1867.¢ 
Emendations proposed by myself. 


? Of over 100 textual points, many being of minor import- 
ance, raised by Th., about a third had been dealt with in my 
first edition (before Th.’s work came to my notice}, some of 
them more fully, by other scholars or inyself.. Some of Th.’s 
other suggestions have been adopted in this edition. 
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THERE are, as it seems, two ways in which a 
person may be competent in respect of any study or 
investigation, whether it be a noble one or a humble : 
he may have either what can rightly be called a 
scientific knowledge of the subject; or he may have 
what is roughly described as an educated person’s 
competence, and therefore be able to judge correctly 
which parts of an exposition are satisfactory and 
which are not. That, in fact, is the sort of person 
we take the “man of general education ” to be ; his 
“education” consists in the ability to do this. In 
this case, however, we expect to find in the one 
individual the ability to judge of almost all subjects, 
whereas in the other case the ability is confined to 
some special science ; for of course it is possible to 
possess this ability for a limited field only. Hence 
it is clear that in the investigation of Nature, or 
Natural science, as in every other, there must first 
of all be certain defined rules by which the ac- 
ceptability of the method of exposition may be 
tested, apart from whether the statements made 
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1 7a ovpBeByxdra Ogle: ra&v ovpBeSyxérwv vulg. 
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represent the truth or do not. I mean, for instance, 
should we take each single species severally by turn 
(such as Man, or iepren or Ox, or whatever it may 
be), and define what we have to say about it, in and 
by itself ; or should we first establish as our basis the 
attributes that are common to all of them because 
of some common character which they possess ?—there 
being many attributes which are identical though 
they occur in many groups which differ among them- 
selves, e.g. sleep, respiration, growth, decay, death, 
together with those other remaining affections and 
conditions which are of a similar kind. I raise this, 
for at present diseussion of these matters is an obseure 
business, lacking any definite scheme. However, 
thus much is plain, ‘that even if we discuss them 
species by species, we shall be giving the same de- 
scriptions many times over for many different animals, 
since every one of the attributes I mentioned occurs 
in horses and dogs and human beings alike. ‘Thus, 
if our description proceeds by taking the attributes 
for every species, we shall be “obliged. to describe the 
same ones many times over, namely, those which 
although they occur in different species of animals are 
themselves identical and present no ditlerence what- 
ever. Very likely, too, there are other attributes, 
which, though they come under the same general 
head, ‘exhibit specific differences ;—for example, the 
locomotion of animals: of which there are plainly 
more species than one—e.g. flight, swimming, walk- 
g, creeping. 

“herebre we must make up our minds about 
the method of our investigation and decide whether 
we will consider first what the whole group has in 
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@ This point is resumed and decided below, 644 a 23 ff, 
645 b 2 ff. 

®  Causes.”” See Introduction, pp. 24 ff. 

* “Formation.” See Introduction, pp. 27 f. 

4 i.e. the “ final’ cause. 

© de, the ‘ motive ” or “ efficient ’’ cause. 

? See Introduction, pp. 26 f. 9 Cf. 645 a 24, 
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common, and afterwards the specific peculiarities ; 
or begin straightway with the particular species.? 
Hitherto this has not been definitely settled. And 
there is a further point which has not yet been 
decided: should the student of Nature follow the 
same sort of procedure as the mathematician follows 
in his astronomical expositions—that is to say, 
should he consider first of all the phenomena which 
occur in animals, and the parts of each of them, and 
having done that go on to state the reasons and the 
causes; or should he follow some other procedure? 
Furthermore, we see that there are more causes? 
than one concerned in the formation® of natural 
things : there is the Cause for the sake of which the 
thing is formed,’ and the Cause to which the begin- 
ning of the motion is due.¢ Therefore another point 
for us to decide is which of these two Causes stands 
first and which comes second. Clearly the first is 
that which we call the “ Final”? Cause—that for the 
sake of which the thing is formed—since that is 
the logos’ of the thing—its rational ground, and 
the logos is always the beginning for products of 
Nature as well as for those of Art. The physician 
or the builder sets before himself something quite 
definite —the one, health, apprehensible by the 
mind, the other, a house, apprehensible by the 
senses ; and once he has got this, each of them 
can tell you the causes and the rational grounds 
for everything he does, and why it must be done 
as he does it. Yet the Final Cause (purpose) and the 
Good (Beautiful) 9 is more fully present in the works 
of Nature than in the works of Art. And moreover 
the factor of Necessity is not present in all the 
works of Nature in a similar sense. Almost all 
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a“ Absolute,’ i.e. simple or unconditional necessity, 
belongs to the “ eternal things,” such as the heavenly bodies 
or the eternal truths of mathematics. For further details 
see De gen. et corr. 337 b 14 ff. 

> At Met. 1025 b ff. Aristotle makes a threefold classifica- 
tion of the sciences into (a) theoretical (contemplative), 
(6) practical, (c) productive. The result of (a) is knowledge 
only, of (4) knowledge and action, of (¢) knowledge, action, 
and some article or product. The three “ theoretical” 
sciences are theology (i.e. metaphysics), mathematics, and 
physies (natural science), In the present passage, however, 
Aristotle contrasts natural science with the ‘ theoretical” 
sciences. This is because he is considering Nature as a 
craftsman whose craft or science belongs to the third class— 
the “ productive” sciences. Our study of Nature’s science 
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philosophers endeavour to carry back their explana- 
tions to Necessity ; but they omit to distinguish the 
various meanings of Necessity. There is ‘* absolute ”’ 
Necessity,? which belongs to the cternal things ; and 
there is ‘“ conditional’ Necessity, which has to do 
with everything that is formed by the processes of 
Nature, as well as with the products of Art, such as 
houses and so forth. If a house, or any other End, 
is to be realized, it is necessary that such and such 
material shall be available ; one thing must first be 
formed, and set in motion, and then another thing ; 
and so on continually in the same manner up to the 
End, which is the Final Cause, for the sake of which 
every one of those things is formed and for which it 
exists. The things which are formed in Nature are 
in like case. Howbeit, the method of reasoning 
in Natural seience and also the mode of Necessity 
itself is not the same as in the Theoretical sciences. 
(I have spoken of this matter in another treatise.®) 
They differ in the following way.° In the Theoretical 
sciences, we begin with what already is; but in 
Natural science with what is going to be: thus, we say, 
Because that which is going to be-—health, perhaps, or 
man—has a certain character. therefore of necessity 
some particular thing, P, must be, or must be formed ; 
not, Because P is now, or has been forined, therefore 
the other thing (health, or man) of necessity is now 
may be a “ theoretical” science, but Nature’s science itself 

is ‘* productive.” 
¢ The reasoning process in a ‘‘ theoretical” science, e.g. 
mathematics, begins, say, with A, and then deduces from it 
the consequences B, C, D. In a * productive” seience, 
e.g. building, it begins with the house which is to be built, 
D, and works backwards through the preliminary stages 
which must be realized in order to produce the house, 
C, B, A. Cf. below, 640 a 16 ff. 
C 59 





640 a 


10 


15 


ARISTOTLE 


avdyKns éotly }) gotar. odd? €orev eis aidiov our- 
apTioa Tis Towadrns drrodeitews THY dvdynv, 
dor’ elTreiv, emi 763° cory, ott 708° éoriv. u- 
cpuoras Sé Kal wept todTwr év éTepors, Kat mrotots 
bmdpyet Kal Tota dvtiaTpeper kat Sia tiv” airiav. 

Adi 6€ 1 Ady Bevan | Kal mOTEpOV TpoonKet Aéyew, 
Bomep of mpdrepov ézowobvTo TI Bewpiay, Tas 
ekaoTov yiveobau mépuKe paMov 7 mas €oTww, 
od ydp Tt jeux pov Siadépet Tobro éxelvov. ore 
& evreibev dpxréov elvae (kaOamep Kat mporepov 
elopev, ore Tmpa@Tov Ta pawvopeva Agr reo mepl 
éxaotov yévos, «10? odtw tas aitias TovTwY 
Aextéov) Kal mept yeverews: padov yap TadE 
oupPaiver kal rept THY otKoddunaw émel Towuve’ 
€otl 70 <idos THs oixias, } ToLdvs” éotiv a oikta OTe 
yiverat obrus. vs yap yeveots évexa THs odcias 
early, add’ ody 4 ovola eveKa L TAS yevéoews. didrep 
20" EpsredoxAjjs ovK 6pbas. elpyKe Aéywv brdpyew 
“eae rots C@ows Sid TO ovpPAvar odtws ev TH 
yevécet, ofov Kal TH payw rovavrny exeev ore 
otpadevtos karaxOjvar ouvepn, a dyvody Tp@Tov pe 
6tt Set 76 oTéppa TO ovriotar’ mdpxew ToLvaTHY 


1 guvazav Platt: ovordy vulg. 





@ Though of course this Necessity has its place in natural 
science (see 642 a 31 ff.). It is, however, not the only sort 
of Necessity in Natural science, and not the paramount one. 

> See De gen. et corr. 337 b 25 ff. An example of a non- 
convertible proposition is: Foundations are necessary for a 
house to be built. You cannot say, “* If foundations are laid 
a house must of necessity be built,” because it is not “ ab- 
solutely ”’ and always necessary that a house should be built. 

¢ Of. Plato, Philebus 54 s-c. 
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or will be in the future. Nor, in a proeess of 
reasoning of this kind, is it possible to traee 
back the links of Necessity to eternity, so as to say, 
Because A is, therefore Z is. I have, however, dis- 
cussed these matters in another work,® and I there 
stated where either kind of Necessity applies, which 
propositions involving Necessity are convertible, and 
the reasons why. 

We must also decide whether we are to discuss 
the processes by which each animal comes to be 
formed—which is what the earlier philosophers 
studied—or rather the animal as it actually is. 
Obviously there is a considerable difference between 
the two methods. I said carlicr that we ought first 
to take the phenomena that are observed in each 
group, and then go on to state their causes. This 
applies just as much to the subject of the process of 
formation: here too we ought surely to begin with 
things as they are actually observed to be when 
completed. Even in building the fact is that the 
particular stages of the process come about because 
the Form of the house is such and such, rather than 
that the house is such and such because the process 
of its formation follows a particular course: the 
process is for the sake of the actual thing, the thing 
is not for the sake of the process.© So /mpedocles 
was wrong when he said that many of the character- 
istics which animals have are duc to some accident 
in the process of their formation, as when he 
accounts for the vertebrae of the backbone by say- 
ing @ “the fetus gets twisted and so the backbone 
is broken into pieces”: he was unaware (a) that 
the seed which gives rise to the animal must to 

¢ Emped. frag. 97 (Diels, Fragmente’, 31 B 97). 
Ol 
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1 axa yap om. Z}, 
2 gv Z: rév vulg. 
3 om. Z. 
4oZ: rul 
4 Z: om. vulg. 
5 om. Z. 
® Spots (I. 27)... piverat, ex Met, 1032-1034 exorta. 


olim ut vid. in marg. 640 b 4 adscripta : inepta seclusi. 
7 6rt dAws LZ): GAws Ore a. a. vulg. 


® i.e, the same character as the anima] which it is to pro- 
duce. For dynamis see Introduction, pp. 30 ff. 
> No doubt a marginal note appended to 640 b 4. 
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begin with have the appropriate specific character 4 ; 
and (6) that the producing agent was pre-existent : 
it was chronologically earlier as well as logically 
earlier : in other words, men are begotten by men, 
and therefore the process of the child’s formation is 
what it is because its parent was a man. (Similarly 
too with those that appear to be formed spontane- 
ously, Just as with those produced by the arts; for 
some that are formed spontaneously are identical 
with those produced by art, e.g. health. As for those 
things whose producing agent is pre-existent, e.g. the 
art of statuary, no spontaneous formation occurs. Art 
is the logos of the article without the matter. And 
similarly with the products of chance: they are 
formed by the same process that art would employ.] ? 
So the best way of putting the matter would be to 
say that because the essence of man is what it is, 
therefore a man has such and such parts, since there 
cannot be a man without them. If we may not say 
this, then the nearest to it must do, viz. that there 
cannot be a man at all otherwise than with them, or, 
that it is well that a man should have them. And 
upon this these considerations follow: Because man is 
such and such, therefore the process of his formation 
must of necessity be such and such and take place 
in such a manner; which is why first this part is 
formed, then that. And thus similarly with all the 
things that are constructed by Nature. 

Now those who were the first to study Nature in 
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1 Gri post ofov vulg.: del. Ogle. 





9 As Empedocles and Anaxagoras, whose attempts to 
discover the ‘‘ material’’ and the “ efficient causes are 
mentioned a few lines below. See also Jet, 983 b 6 HF. 

>“ Material ” cause: see Introduction, pp. 24 ff. 

¢ * Residue ”’; lit. “surplus”: see Introduction, pp. 32 ff, 

4 Of. Hippocrates, Ilepi Beaeryen i: 9. 

« “ Parts’: see Introduction, pp. 28 ff. 
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the early days? spent their time in trying to discover 
what the material principle or the material Cause > 
was, and what it was like; they tried to find out 
how the Universe is formed out of it; what set 
the process going (Strife, it might be, or Friendship, 
Mind, or Spontaneity); assuming throughout that 
the underlying material had, by necessity, some 
definite nature: e.g. that the nature of Fire was hot, 
and light ; of Earth, cold, and heavy. At any rate, 
that is how they actually explain the formation of 
the world-order. In a like manner they describe the 
formation of animals and plants, saying (e.g.) that the 
stomach and every kind of receptacle for food and for 
residue © is formed by the water flowing in the body, 
and the nostril openings are forcibly made by the 
passage of the breath.? Air and water, of course, 
according to them, are the material of which the body 
is made: they all say that Nature is composed of 
substances of this sort. Yet if man and the animals 
and their parts® are products of Nature, then account 
must be taken of flesh, bone, blood, in fact of all the 
“uniform parts,” * and indeed of the “ non-uniform 
parts” too, viz. face, hand, foot; and it must be 
explained how it comes to pass that each of these is 
characterized as it is, and by what force this is effected. 
It is not enough to state simply the substances out of 
which they are made, as ‘‘ Out of fire,” or “ Out of 
earth.” If we were describing a bed or any other 
like article, we should endeavour to describe the form 
of it rather than the matter (bronze, or wood)—or, at 


* “ Uniform” and “ non-uniform”: see Introduction, pp. 
28 ff. The distinction between “uniform” and “non-uniform” 
parts is, historically, the predecessor of the distinction be- 
tween ‘‘ tissues ” and “‘ organs.” 
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@ See Diels, Fragmente*, 68 B 165. 
> i.e. the early writers on ‘“‘ Nature.” 
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any rate, the matter, if described, would be described 
as belonging to the concrete whole. For example, 
“a bed” is a certain form in certain matter, or, 
alternatively, certain matter that has a certain form ; 
so we should have to include its shape and the manner 
of its form in our description of it—because the 
“ formal ” nature is of more fundamental importance 
than the ‘‘ material ” nature. 

If, then, each animal and each of its parts is what it 
is in virtue of its shape and its colour, what Demo- 
critus says will be correct, since that was apparently 
his view, if one understands him aright when he says 
that it is evident to everyone what ‘‘ man” is like as 
touching, his shape, for it is by, his-shape and his 
colour that a man may be told.@ :Now a corpse has 
the same shape and fashion as a living body ; and 
yet it is not a man. Again, a hand constituted in 
any and every manner, e.g., a bronze or wooden 
one, is not a hand except in name; and the same 
applies to a physician depicted on canvas, or a flute 
carved in stone. None of these can perform the 
functions appropriate to the things that bear those 
names. Likewise, the eye or the hand (or any other 
part) of a corpse is not really an eye or a hand. 
Democritus’s statement, therefore, needs to be quali- 
fied, or a carpenter might as well claim that a hand 
made of wood really was a hand. The physiologers,? 
however, when they describe the formation and the 
eauses of the shape of animal bodies, talk in this 
selfsame vein. Suppose we ask the carver “‘ By what 
agency was this hand fashioned?” Perhaps his 
answer will be “ By my axe” or “‘ By my auger,” 
just as if we ask the physiologer ‘‘ By what agency 
was this body tashioned ? ” he will say “ By air’ and 
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1 éxdarov Peck: €xacrov vulg. 


@ Or, ‘reason’; see Introduction, p. 24. 
& See above, 640 b 26, 
° “ Soul’: see Introduction, pp. 34 ff. 
4 Or “ motive.” 
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“* By earth.” But of the two the craftsman will give 
a better answer, because he will not feel it is sufficient 
to say merely that a cavity was created here, or a 
level surface there, by a blow from his tool. He will 
state the cause® on account of which, and the purpose 
for the sake of which, he made the strokes he did ; 
and that will be, in order that the wood might finally 
be formed into this or that shape. 

It must now be evident that the statements of the 
physiologers are unsatisfactory. We have to state 
how the animal is characterized, z.e., what is the 
essence and character of the animal itself, as well as 
describing each of its parts ; just as with the bed we 
have to state its Form.? 

Now it may be that the Form of any living creature 
is Soul,° or some part of Soul, or something that in- 
volves Soul. At any rate, when its Soul is gone, it 
is no longer a living creature, and none of its parts 
remains the same, except only in shape, just like the 
animals in the story that were turned into stone. 
If, then, this is really so, it is the business of the 
student of Natural science to inform himself con- 
cerning Soul, and to treat of it in his exposition ; 
not, perhaps, in its entirety, but of that special part 
of it which causes the living creature to be such as it 
is. He must say what Soul, or that special part of 
Soul, is; and when he has said what its essence is, 
he must treat of the attributes which are attached 
to an essence of that character. This is especially 
necessary, because the term “nature” is used— 
rightly—in two senses: (a) meaning “ matter,’ and 
(6) meaning “essence” (the latter including both 
the ‘‘ Efficient ’’’¢ Cause and the “End’’). It is, of 
course, in this latter sense that the entire Soul or 
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1 twos (yzopiov) Rackham. 





‘ 


@ 4,e, qualitative change, which is the ‘‘ motion ” proper 


to this part of the Soul. 
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some part of it is the “nature ” of a living ereature. 
Hence on this score especially it should be the duty 
of the student of Natural science to deal with Soul 
in preference to matter, inasmuch as it is the Soul 
that enables the matter to “ be the nature ” of an 
animal (that is, potentially, in the same way as a piece 
of wood “is” a bed or a stool) rather than the matter 
which enables the Soul to do so. 

In view of what we have just said, one may well ask 
whether it is the business of Natural seienee to treat 
of Soul in its entirety or of some part of it only; 
since if it must treat of Soul in its entirety (ée. 
including intellect) there will be no room left 
for any other study beside Natural seience—it will 
include even the objects that the intellect appre- 
hends. For consider: wherever there is a pair 
of interrelated things, such as sensation and the 
objects of sensation, it is the business of one 
seience, and one only, to study them both. Now 
intellect and the objects of the intellect are 
such a pair; henee, the same science will study 
both of them, which means that there will be 
nothing whatever left outside the purview of 
Natural seience. All the same, it may be that 
it is neither Soul in its entirety that is the 
source of motion, nor yet all its parts taken 
together ; it may be that one part of Soul, (a), viz. 
that which plants have, is the source of growth; 
another part, (6), the “sensory ”’ part, is the souree 
of change*; and yet another part, (c), the souree 
of locomotion, That even this last cannot be the 
intellectual part is proved, beeause animals other 
than man have the power of locomotion, although 
none of them has intellect. I take it, then, as evident 
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@ With this passage cf. Plato, Philebus 29-30. 

> Cf. Samuel Butler, Life and Habit, p. 134, ‘* A hen is 
only an egg’s way of making another egg.” 
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that we need not concern ourselves with Soul in its 
entirety ; because it is not Soul in its entirety that is 
an animal's “‘ nature,” but some part or parts of it. 
Further, no abstraction can be studied by Natural 
science, because whatever Nature makes she makes 
to serve some purpose ; for it is evident that, even 
as art is present in the objects produced by art, soin 
things themselves there is some principle or cause of 
a like sort, which came to us from the universe around 
us, Just as our material constituents (the hot, the 
cold, ete.) did.* Wherefore there is better reason for 
holding that the Heaven was brought into being by 
some such cause—if we may assume that it came 
into being at all—and that through that cause it 
continues to be, than for holding the same about the 
mortal things it contains—the animals; at any rate, 
there is much clearer evidence of definite ordering 
in the heavenly bodies than there is in us ; for what 
is mortal bears the marks of change and chance. 
Nevertheless, there are those who affirm that, while 
every living creature has been brought into being 
by Nature and remains in being thereby, the heaven 
in all its glory was constructed by mere chance 
and came to be spontaneously, although there is no 
evidence of chance or disorder in it. And whenever 
there is evidently an End towards which a motion 
goes forward unless something stands in its way, then 
we always assert that the motion has the End for its 
purpose. From this it is evident that something of 
the kind really exists—that, in fact, which we call 
“Nature,” because in fact we do not find any chance 
creature being formed from a particular seed, but 4 
comes from a, and B from 6; nor does any chance 
seed come from any chance individual.’ Therefore 
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1 <éé of 76> supplevi, XZ secutus. 





* There is a reference here, which is not apparent in the 
English version, to the etymological connexion between ducts 
(nature) and pseoBar (to grow). Cf. Met. 1014b 16 ff. 

> Viz. actuality is prior to potentiality. 

¢ These treatises are referred to again in the Politics 
(1282 b 19) and in the Eudemian Ethics (1217 b 23), The 
two modes of necessity seem to be (1) ‘‘ absolute ” necessity 
(mentioned here), and (2) ‘‘ coercive” necessity (see Jet, 
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the individual from which the seed comes is the 
source and the efficient agent of that which comes 
out of the seed. The reason is, that these things 
are so arranged by Nature ; at any rate, the offspring 
grovs* out of the seed. Nevertheless, logically 
prior to the seed stands that of which it is the seed, 
because the End is an actual thing, and the seed is 
but a formative process. But further, prior to both 
of them stands the creature out of which the seed 
comes. (Note that a seed is the seed “of” some- 
thing in two senses—two quite distinct senses: it 
is the seed “of” that out of which it came—e.g. a 
horse—as well as “of” that which will arise out of 
itself—e.g. a mule). Again, the seed is something 
by potentiality, and we know what is the relation of 
potentiality to actuality? 

We have, then, these two causes before us, to wit, 
the “‘ Final” cause, and also Necessity, for many 
things come into being owing to Necessity. Per- 
haps one might ask which “ Necessity ” is meant 
when it is specified as a causc, since here it can be 
neither of the two modes which are defined in 
the treatises written in the philosophical manner.¢ 
There is, however, a third mode of Necessity: it 
is seen in the things that pass through a process of 
formation; as when we say that nourishment is 
necessary, we mean “necessary” in neither of 
the former two modes, but we mean that without 
nourishment no animal can be. This is, practically, 
“eonditional”’ Necessity. Take an illustration: A 
hatchet, in order to split wood, must, of necessity, be 
hard ; if so, then it must, of necessity, be made of 


1015 a 90 ff.). The third he has referred to already at 
639 b 25, viz. * conditional ” necessity. See pp. 21 f. 
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1 sic Ogle: ef 8€ yi, SHAdv ye wetpacBas movety vulg. 





® See Diels, Fragmente5, 31 a 78. 

+“ Flement”?: this term is normally used to denote the 
four substances, earth, water, air, fire. 

¢ This is probably a reference to Democritus’s opposition 
to the theories of Protagoras, who held that ‘‘ what appears 
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bronze or of iron, Now the body, like the hatchet, 
is an instrument; as well the whole body as each 
of its parts has a purpose, for the sake of which it 
is; the body must therefore, of necessity, be such 
and such, and made of such and such materials, 
if that purpose is to be realized. 

It is, therefore, evident that of Causation there are 
two modes; and that in our treatise both of them 
must be described, or at least an attempt must be 
made to describe them; and that those who fail 
herein tell us practically nothing of any value about 
“ Nature,” for a thing’s “ nature” is much more a 
first principle (or ‘‘ Cause ”) than it is matter. (In- 
deed, in some places even Empedocles, being led 
and guided by Truth herself, stumbles upon this, 
and is forced to assert that it is the Jogos which is a 
thing’s essence or nature.* For instance, when he is 
explaining what Bone is, he says not that it is any one 
of the Elements,’ or any two, or three, or even all of 
them, but that it is “‘the logos of the mixture ” of 
the Elements. And it is clear that he would explain 
in the same way what Flesh and each of such parts is. 
Now the reason why earlier thinkers did not arrive 
at this method of procedure was that in their time 
there was no notion of ‘essence’? and no way of 
defining ‘“ being.” The first to touch upon it was 
Democritus ; and he did so, not because he thought 
it necessary for the study of Nature, but because he 
was carried away by the subject in hand and could 
not avoid it.¢ In Socrates’ time an advance was 
made so far as the method was concerned ; but at 
that time philosophers gave up the study of Nature 


to be to you, is for you.’ Protagoras had emphasized the 
validity of sense-data ; Democritus denied it. 
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1 odrws supplevi. 
2 9 etcodos om. pr. EB. 





= “ Goodness,” or “ virtue,” is one of the chief topics 
discussed by Socrates in the Platonic dialogues. Cf. 
Aristotle, Wet, 987 b 1, ‘‘ Socrates busied himself about moral 
matters, but did not concern himself at all with Nature as 
a whole.” 

® I have not attempted, except by one insertion, to straigh- 
ten out the text of this confused account, which looks 
like a displaced note intended for the paragraph above 
(ending ‘‘ realized,” p. 77). If it is to remain in the text, it 
would follow at that place (after 642 a 13) least awkwardly. 
For a more lucid account of the process of Respiration see 
De resp. 480 a 16-b 5. 

¢ This is usually held to include Plato, on the ground that 
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and turned to the practical subject of “ goodness,” ¢ 
and to political science.) 

> Here is an example of the method of exposition. 
We point out that although Respiration takes place 
for such and such a purpose, any one stage of the 
process follows upon the others by necessity. Neces- 
sity means sometimes (a) that if this or that is to 
be the final Cause and purpose, then such and such 
things must be so ; but sometimes it means (5) that 
things are as they are owing to their very nature, as 
the following shows: It is necessary that the hot 
substance should go out and come in again as it 
offers resistance, and that the air should flow in— 
that is obviously necessary. And the hot substance 
within, as the cooling is produced, offers resistance, 
and this brings about the entrance of the air from 
without and also its exit. This example shows how 
the method works and also illustrates the sort of 
things whose causes we have to discover. 

II. Now some writers © endeavour to arrive at the 
ultimate and particular species by the process of 
dividing the group (genus) into two d/fferentiae.4 
This is a method which is in some respects difficult 
and in other respects impossible. For example : 


the method of dichotomy is used in the Sophist and Politicus. 
But the method can hardly be said to be seriously applied 
to the classification of animals in the Polificus, and in the 
Sophist it is introduced partly in a humorous way, partly 
to lead up to the explanation of 76 wy dv (not-being). Either 
Aristotle has mistaken the purpose of the method (as he 
has at An. Pr. 46 a 31 ff.) or (much more probably) he is 
referring to some other writer’s detailed application of it. 
See e.g. Stenzel in Pauly-Wissowa, s.c. Speusippus. 

@ Each stage of the division gives two differentiae, which 
are treated as ‘‘ genera” for the next stage of the division, 
and so on. 
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1 dour post oxldzouv vulg., del. Ogle ; fortasse [azzepor] 
scribendum (cf, w1n. Post. 92 a 1, Met. 1037 b 34). 





2 Other groups will get broken up under several lines of 
division, as Aristotle goes on to say, and he repeats this at 
643 b 14, where he adds that ‘ contrary” groups will get 
lumped together under a single line (and ** contrariety is 
maximum ‘ difference,’ ”’ see Met, 1055 a 5 ff., ef. LOLS a 30). 

> Aristotle holds that one is not enough; see 643 b 9 ff. 
and 29 ff, 
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(a) Some ¢ groups will get only one differentia,® the 
rest of the terms being superfluous extras,¢ as in the 
example: footed, two-footed, cloven-footed ¢@—since 
this last one is the only independently valid differentia. 
Otherwise the same thing* must of necessity be 
repeated many times over. 

(6) Again, it is a mistake to break up a group, as 
for instance the group Birds, by putting some birds 
in one division and some in another, as has been done 
in the divisions made by certain writers : in these 
some birds are put in with the water-creatures, and 
others in another class. (These two groups, each 
possessing its own set of characteristics, happen to 
have regular names—Birds, Vishes—but there are 
other groups which have not, e.g. the ‘“ blooded” 
and “bloodless” groups: there is no one regular 
name for either of these.) If, then, it is a mistake 
to break up any group of kindred creatures, the 
method of division into two will be pointless, because 
those who so divide are compelled to separate them 
and break them up, some of the many-footed animals 
being among the land-animals and others among the 
water-animals. 

III. (c) Again, this method of twofold division 
makes it necessary to introduce privative terms, and 
those who adopt it aetually do this. But a privation, as 


¢ i.e. all terms except the final one can be dispensed with, 
because none of them constitutes an independent (xvpia) 
differentia; one line of division yields one valid differentia 
and no more (ef. 644 a 2-10). 

2 Cf. 644 5 and Met. 1038 a 32. 

* In this case, ‘‘-footed ”’ (cf. Met. 1038 a 19 ff). But 
Aristotle does not explain how dézovyv is “* superfluous.” 


81 


642 b 


30 


35 


643 a 


ARISTOTLE 
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BS = 5 Xr cal ‘ I a 8 A ae 
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dmtepov' gate yap apdw tadvtdov, otov pupun€ Kat 
Aapetrupis Kal érepa Twa), mavtwy dé yaAeruTaTov 
bl a 
q advvarov eis Tas avriKeyévas.’ avayKatory yap 
~ > Ca ~ ~ 
tav Ka? exactov dsrdpyew Twi tTav Siadopmv 
EXAOTHV, WoTE Kal THv avtiKemernv. ef SE pL} 
> ) , a to £ e , bp 
évdexerat Tois etder Stadepovow imdpyeww €idds TL 
~ > , ” .o¢ * ) 31 ‘ a 
Tis ovatas aTopov Kal év, aN’ del dStadopav eEe 
%(olov 6 ivO pa 7 SuTodia yap aad H 
iov opus avOpurou— Simodia yap aAAn Kal 
, bl Fie wv i) , a 7 A 
Svddopos: Kav el €vayia, TO ala Siddopor, 7 oddev 
Tis ovoias 76 aipa Oeréov)-—el 8 ottws eariv, 7 
l tds dvrixeevas Peck: ra dvtixelyeva Titze: ra dvaya 


vulg.: 7a évayria Ogle : 7a droua Prantl. 
2°11. 3-6 interpunctionem correxi. 





@ J have not attempted to keep a consistent translation for 
ntepov, as Aristotle applies this term to “feathers ’’ and to 
“wings ’’ (of insects). 
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privation, can admit no differentiation ; there cannot 
be species of what is not there at all, e.g. of “ foot- 
less’ or “‘ featherless,’”’¢ as there can be of “ footed ” 
and “feathered”; and a generic differentia must 
contain species, else it is specific not generic. How- 
ever, some of the differentiae are truly generic and 
contain species, for instance “ feathered” (some 
feathers are barbed, some unbarbed); and likewise 
“footed” (some feet are ‘‘ many-cloven,” some 
“ twy-cloven,” as in the animals with bifid hoofs, 
and some “ uncloven”’ or ‘“ undivided,” as in the 
animals with solid hoofs). Now it is difficult enough 
to arrange the various animals under such lines of 
differentiation as these, which after all do contain 
species, in such a way that every animal is included in 
them, but not the same animal in more than one of 
them (e.g. when an animal is both winged and wing- 
less, as ants, glow-worms, and some other creatures 
are); but it is excessively difficult and in fact im- 
possible to arrange them under the opposite lines of 
differentiation. Every differentia must, of course, be- 
long to some species ; and this statement will apply 
to the negative differentiae as well as to the positive. 
Now it is impossible for any essential characteristic 
to belong to animals that are specifically different and 
at the same time to be itself one and indivisible °: it 
will always admit of differentiation. (For example, 
Man and Bird are both two-footed, but this essential 
characteristic is not the same in both : it is differenti- 
ated.¢ And if they are both “ blooded,” the blood 
must be different, or else it cannot be reckoned as 
part of their essence.) If that is so, then, the one 


> As the privative characteristic would have to be. 
© See below, 693 b 2 ff. 
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1 ll. 3-6 interpunctionem correxi. 
2 un imapyew vulg.: corr. Titze. 
3 supplevit Cornford. 





* Because it cannot fulfil the condition of admitting 
differentiation. At whatever stage of the division it comes 
(unless at the very end), the privative term will cover at least 
two species, and therefore at the next stage the dichotomists 
will have to divide it—illegitimately, as Aristotle maintains. 
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differentia will belong to two species. And if so, 
it is clear that a privative cannot be a_ valid 
differentia.? 

(d) Now assuming that each species is indivisible: if 
each differentia also is indivisible, and none is common 
to more species than one, then the number of differ- 
entiae will be equal to the number of species. (Suppos- 
ing it were possible to have a differentia which though 
indivisible was common ; elearly, in that case, animals 
which differed in species would be in the same division 
in virtue of that common differentia. Therefore, if the 
differentiae under which the indivisible and ultimate 
species fall are to be proper and private to each 
one, it is necessary that no differentia be common; 
otherwise, species which are actually different will 
eome under one and the selfsame differentia.) And 
we may not place one and the same indivisible 
species under two or three of the lines of differentia- 
tion given by the divisions; nor may we include 
different species under one and the same line of 
differentiation. Yet each species must be placed 
under the lines of differentiation available. It is 
evident from this that it is impossible to arrive at the 
indivisible species either of animals or of any other 
group by the method of twofold division as these 
people practise it, for even on their showing the 
number of ultimate differentiae must of necessity be 
equal to the total number of indivisible species of 
animals. Thus, suppose we have some particular 
group of creatures whose prime défferentiae are 
“pale”? and ‘not pale ’’; by that method these 
two will each give two other differentiae, and so 
forth, until in the end the indivisible di/ferentiae are 
reached: these last ones will be either four in 
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l sic Y: 76 efdos ev 77 bAn vulg. 
2 (Sei) supplevi. 





@ His point is that it is nonsensical to suppose that this 
numerical correspondence is bound to occur. 

+ Asat 641a1s ff 

© See Met. 1025 a 30. 

3 These are enumerated in De sensu, 436 a7 ff., and Aris- 
totle seems here to be thinking of them as grouped together 
under the several faculties—nutritive, appetitive, sensory, 
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number, or some higher value of 2"; and there will 
be an identical number of species.* 

(The species is the differentia in the Matter. There 
is no animal part which exists without matter ; nor 
on the other hand is there any which is matter only, 
for body in any and every condition cannot make an 
animal or any part of an animal, as I have often 
pointed out.°) 

(e) Again, the division ought to be made according 
to points that belong to the Essence of a thing and 
not according to its essential (inseparable) attributes. 
For fuetanee. in making divisions of geometrical 
figures, it wi ould be wrong to divide them into those 
Ww ioce angles are together equal to two right angles 
and those whose angles are together greater than two 
right angles ; because it is only an attribute of the 
triangle “that its angles are together equal to two 
right angles.°¢ 

(f) Again, division should be by “ opposites,” 
opposites being mutually “ different.” e.g. pale and 
dark, straight ‘and curved. Therefore. provided the 
two terms are truly “ different.” division should be 
by means of opposites, and should not characterize 
one side by ability to swim and the other side by 
some colour. And besides this. division of living 
creatures, at anv rate, by the functions which are 
common functions of body and soul.? such as we 
actually find done in the divisions mentioned above. 
where animals are divided into “ walkers’ and 
“ fliers ’—for there are some groups. such as that of 
the Ants, which have both attributes, being both 


locomotive. and thought (see De an. 414 a 28 1f.). His point 
is that the correct way to divide and classify animals is rather 
by bodily characteristics, which is what hé himself does. 
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1 xai EY: wai 7@ vulg. 
2 supplevi. 
3 dmovavodv Scadopay alii: dwovaodv Y: Scagopa vel Scadopa 
ESY, 
+ Siadopé A. ES: dvadopay A. ris Stagopas P: Stadopas 2. 
dcagopav Y 3 tts Peck: rH vulg. 


2 Cf. Plato, Politieus, 264 a 1. 

> On this see Platt, C.Q., 1909, iii. 244. 

¢ For Ssadopa in the sense of “* bifurcation ” of. Met. 
1048 b 4, where he speaks of the two “ parts’ of a dvadopa. 

4 i.e. with the preceding terms. See below, 644a 5, 
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“winged”? and ‘“ wingless ’—and by “ wild” and 
“tame,” @ is not permissible, for this similarly would 
appear to divide up specics that are the same, since 
practically all the tame animals are also found as 
wild ones: e.g. Man, the horse, the ox, the dog (in 
India °), swine, the goat, the sheep ; and if, in each 
of these groups, the wild and the tame bear the same 
name, as they do, there is no division between them, 
while if each group is specifically a unit, then it 
follows that “ wild” and “tame” cannot make a 
valid differentiation.¢ 
And generally, the same thing inevitably happens 
whatever one single line of differentiation is taken for 
the division. ‘The proper course is to endeavour to 
take the animals according to their groups, fol- 
lowing the lead of the bulk of mankind, who have 
marked off the group of Birds and the group of Fishes. 
Yach of these groups is marked off by many differentiae, 
not by means of dichotomy. By dichotomy («) either 
these groups cannot be arrived at at all (because the 
same group falls under several divisions and contrary 
groups under the same division) or else there will be 
one differentia only, and this either singly or in 
combination @ will constitute the ultimate species.¢ 
But (6) if they do not take the differentia of the differ- 
entia, they are forced to follow the example of 
those people who try to give unity to their prose by a 
free use of conjunctions: there is as little con- 
tinuity about their division. Here is an example 
to show what happens. Suppose they make the 
division into ‘‘ wingless ” and ‘‘ winged,” and then 
divide “ winged ” into “‘ tame ” and “ wild” or into 
* And this will never completely represent any actual 
group or species. See below, 644 a 6 ff. 
89 
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1 ms Y: om. vulg. 2 mpos 7@ Platt. 
3 seclusi. codices varia, ut videtur; sic Bekker. 
4 ofov . . . mepiepya seclusi. 

5 GAN... efdos seclusi. 

8 GyOpwrov vulg. 7 &) Ogle. 
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“pale” and ‘“dark’’: neither “tame” nor “ pale” 
is a differentiation of “ winged,” but the beginning 
of another line of differentiation, and can come in 
here only by accident. ‘Therefore, as I say, in dividing 
we must distingnish the one original group for thwith 
by numerous differ entiae ; and then too the privative 
terms will make valid differentiae, which they will 
never do in the system of dichotomy. 

Here are further considerations to show that it is 
impossible to come at any of the particular species by 
the method of dividing the group into two. as some 
people have imagined. 

Obviously it is impossible that one single differentia 
is adequate for each of the particular species covered 
by the division, whether you adopt as your differentia 
the isolated term or the combination of terms @ (for 
this is intended by the continuity of the series of 
differentiae throughout the division from the original 
group, to indicate that the whole is a unity ; Bats in 
consequence of the form of the expression, the last 
one comes to be considered as the sole differentia). 
And it is evident that there cannot be more than one 
such differentia ; for the division proceeds steadily until 
it reaches the ultimate differentia, and—supposing the 
division is aiming at‘ Man ”—this is either * * cloven- 
footed ”’ alone, or else the whole eombination, e.g. 
if one combined ‘ footed,” ‘ two-footed.” “ cloven- 
footed.’ If Man were merely a cloven-footed 
animal, then this would be the one differentia, arrived 
at by the right method. But as he is not merely 


@ j.e. the last term of any series, or all its terms together, 


as he goes on to say. Cf. 615 b 15 f. 
> This definition appears also in Wet. 1037-1038. 
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A 
a 


* seclusi Ogle docente. 
2 sic Rackham: 70 paMor Kal TO (v0 om. Y ) Brrov v ulg. 
3 xara 5é tabra va Peck: raidra $€ xara vulg. 





* This paragraph has been corrupted by confusing inter- 
polations, which I have bracketed in the Greek text and 
omitted in the translation. With this passage cf. Mer. 
1037 b 27—1038 a 30, 

*’ On this point see D’Arcy W. Thompson, Growth and 
Form, esp. ch. 17, and the same author’s paper Excess 
and Defect; or The Little More and the Little Less, in 
Mind, xxxviii. (N.S.) 149. pp. 43-55. See also injra, 
661 b 28 ff., 692 b 3 ff; and Introduction, p. 39. 
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that, it is necessary that there should be many 
differentiae, not under one line of division. And yet 
there cannot be more than one differentia for the same 
thing under one line of dichotomy : one line must end 
in one differentia. So it is impossible for those who 
follow the method of twofold division to arrive at any 
of the particular animals. 

IV. Some may find it puzzling that general usage 
has not combined the water-animals and the feathered 
animals into one higher group, and adopted one name 
to cover both, seeing that in fact these two groups 
have certain features in common. The answer is that 
in spite of this the present grouping is the right one ; 
because while groups that differ only “ by excess” 
(that is, “by the more and less’’°) are placed 
together in one group, those which differ so much 
that their characteristics can mercly be called ana- 
logous are placed in separate groups. As an illus- 
tration : (a) one bird differs from another bird ‘‘ by 
the more,” or “by excess’’: one bird’s feathers 
are long, another’s are short; whereas (6) the 
difference between a Bird and a Fish is greater, 
and their correspondence is only by analogy : a fish 
has no feathers at all, but scales, which correspond 
to them. It is not easy to do this in all cases, for 
the corresponding analogous parts of most groups of 
animals are identical. 

Now since the ultimate species are “ real things,’ ¢ 
while within them are individuals which do not differ 
in species (as e.g. Socrates and Coriscus),¢ we shall 
have to choose (as I have pointed out)* between 


© Lit. ‘‘ substances.” 
4 je, within the species ‘‘ man,” 
¢ Above, at 639 a, b, ete. 
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, 5 Seal a tA ? \ r rg fi fe) ‘ 
mporepov etmrety 1 ToAAdKIS TadTOV A€yetv, KaGaTeEp 
uv A oe O6X , x A Xr , 
elpnrar. (ra dé Kafddov Kowd: Ta yap TrA€Eioaw 
¢ f / td > 4 2M 1 
bmapyovra KabdAov A€yopev.) azopiav & exer epi 
~ i 4A ty rs ‘ 
morepa Set mpayparevecbar. 4 pev yap ovaia To 
= ; ; eis 
T® elder dropov, Kpatiorov, et Tus SvvaiTo, Tepl THV 
> x ~ > ~ f 
Ka? éxactov kal atéuwy 7H etder Gewpetv ywpis, 
¢ 1 > t ° YW oy Q \ 
wotep Tepl dvOpurovu, ottw Kal’ wept dpvios, (Kai 
A A i ~ ca vw 4 we s - 
a] TE pl oTOoVvOvVrY’ dpriBos) (Exee yap «ton TO yevos 
3 , atte ee 
TobTO), dAAa Tept TOV aropwv? ofov 7 aTpovbds 7 
~ =e f- 
yéparos 7 Te Towirov. H dé cupPijoerar Adyew 
‘é A ~ ~ ‘ ~ 
ToAAdKis Tept Tob adbtod wafovs dua Td Kowy 
a > £ 
mAcloow dmdpyev, Tav7n 8 éotly tadtomov Kat 
1 A A ¢ 4 ” 
pakpov 74 mrepi éxdorov éyew ywpis. tows pev 
>. 5 ~ 
obv optas eye Ta pev Kata yérn Kown Adve, 
a ~ ¢ ~ 
doa déyeTtat KaAdS Wptopérwy THY avOpadmwv, Kat 
we = , A > te ~ 
exer re pilav gvow Kouw7v Kat €idn €v avtois*® jr 
AY ~ ca \ > £ x wv ” 
moAd SveaTa@ta, dpvis Kat iybus, Kat et ze ddAo 
> 4 > av < ~ Ls > . - 
€oTlv avevupov perv, TH yéver 8 dpoia’ mepréyer 
N ? € mB wd ” \ \ a > 
Ta ev avr@ eldy: doa dé py Totaita, Kad 
“ s Ne ; a 
exagTov, olov mepi avOpu7ov Kai et Te ToLwodTov 
4 nd 3 
ETepov e€oTw. 
<— 86 be cal , ~ - ‘5 ~ 
Ryedov S€ Trois cxjpwace Tav popiwy Kal Tod 
¢ é 
awpatos OAov, eav dowdTyTAa €xwouw, wpiotar TA 
z e \ a ) ‘ 
yérn, olov To T&v dpvitwy yévos mpos aito® zé- 
1 xat| py Bonitz. 
? hune locum correxi, 2 secutus; yee yap iin 76 yevos 
tovro: adda zepi drovoby dprios Tay drouwr, olov KA. vule, 
3 avrots vilg.: correxi. + ouoiws vulg.: correxi. 
§ ative vulg.: correxi. 
§ atzo Platt, fortasse Z: adré Y: atra Z?, vulg. 
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describing first of all the general attributes of many 
species, and repeating the same thing many times 
over. (By “general” attributes 1 intend the 
‘common’ ones. That which belongs to many we 
call “‘ general.”) One may well hesitate whether of 
the two courses to follow. For, in so far as it is the 
specifically indivisible which is the “ real thing,” it 
would be best, if one could do it. to study separ- 
ately the particular and specifically indivisible sorts, 
in the same way as one studies “* Man.” to do this 
with “ Bird’ too, that is. to study not just “Bird” 
in the mass, but-—sinee “ Bird” is a group which 
contains species—the indivisible species of it. eg 
Ostrich, Crane, and so on. Yet, on the other hand, 
this course is somewhat unreasonable and long- 
winded, beeanse it makes us describe the same attri- 
butes time and again, as they happen to be common 
attributes of many specics. So perhaps after all the 
right procedure is this: (a) So far as concerns the 
attributes of those groups which have been correctly 
marked off by popular usage—groups which possess 
one common nature apiece and contain in themselves 
species not far removed from one another, I mean 
Birds and Vishes and any other such group which 
though it may lack a popular name vet contains 
species generically similar—to describe the common 
attributes of each group all together : and (6) with 
regard to those animals which are not covered by 
this: to describe the attributes of each of these by 
itself—e.g. those of Man,and of any other such species 
there may be. 

Now it is practically by resemblance of the shapes 
of their parts, or of their whole body, that the groups 
are marked off from each other: as e.g. the groups 
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movie Kal TO Trav ixObav Kal 7a padded Te Kab 
Ta OoTpea. 7a yap pépia diadépovar ToUTw ov 
TH dvddoyov 6 Spordryre, olov ev avOpwmaw Kal ixBve 
mérovdev davobv mpos dxavOay, adda padrov Tots 
owpariKots mabeow, ofov peyéebec puxporytt, pada 
KOTHTL oKAnporntt, Aevornre TpaxvryrTe Kat Tots 
ToLovrous, dhus d€ 7H paddov Kal irrov. 

Ilds pev oby drob¢yeobat det Ty mept dioews 
p<eOodov, Kal tiva Tporrov yivour’” av % Bewpia mepl 
avTa@y 0o@ Kal pGoTa, eT dé wept Suaipecews, Twa 
rpdmov evdéyerar petiodar Aap Pavey ypynoluws, Kal 
dudTt TO dtyoTopety 7TH ev aduvvatov TH dé Kevdv, 
elpnTae. Siepropeveov d€ todtwr mept TOV edelijs 
Aye apyyy Tide Tromjodpevot. 

Tév ovoudy baat pooer guveoTdaat, Tas peev 
apenas: dyevajrous Kal agbdprous elvar Tov 
amavra aidva, tas dé peréxey yer éoews Kal 


5 pbopas. oupBepne b€ Tept per éxetvas Tyas 


ovoas Kal Betas eAdrrous niv dadpyew Bewpias 
(kat yap e€ wy av tis oKéxaTo mept abray, Kal 
mept ov eidévat ToModpev, mavTeAds eoriw édiya 7a 
davepa Kata TH aicfyow), wept dé Tov dbaprav 
putav TE kai Cow edzropodpev paMov mpos THY 
yaow dua 70 ovvrpogov: TANG yap mept €xacTov 
yevos Ad Bor Ts av TOV Urapxovrey BovAdcpevos 
dtavovely tkav@s. eye & Exdtepa yap. Tay pev 
yap el Kal Kara puxpoy edarrépela, dpws dud Tv 


1 (A€youev) Peck. 





2 Lit, “ softies.’ The group includes, roughly, the 
cephalopod mollusca. 
® Lit. “ oysters’? (bivalves). 
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Birds, Fishes, Cephalopods,¢ Testacea.? Within each 
of these groups, the parts do not differ so far that they 
correspond only by analogy (as a man’s bone and a 
fish's spine) ; that is, they differ not structurally, but 
only in respect of bodily qualities, e.g. by being 
larger or smaller, softer or harder, smoother or 
rougher, and so forth, or, to put it generally, they 
differ ‘‘ by the more and less.”’ : 

We have now shown: 

(1) how to test a method of Natural science ; 

(2) what is the most systematic and easiest way of 
studying Natural science ; 

(8) what is the most useful mode of Division for 
our present purpose ; 

(4) why dichotomy is in one respect impossible and in 
another futile. 

Now that we have made this beginning, and clearly 

distinguished these points, we may proceed. 

V. Of the works of Nature there are, we hold, two 4 protreptie 
kinds : those which are brought into being and perish, f¢ {he sey 
and those which are free from these processes through- 
out allages. The latter are of the highest worth and 
are divine, but our opportunities for the study of 
them are somewhat scanty, since there is but little 
evidence available to our senses to enable us to con- 
sider them and all the things that we long to know 
about. Wehave bettermeans of information, however, 
concerning the things that perish, that is to say, plants 
and animals, because we live among them ; and any- 
one who will but take enough trouble can learn 
much concerning every one of their kinds. Yet 
each of the two groups has its attractiveness. For 
although our grasp of the eternal things is but 
slight, nevertheless the joy which it brings is, by 
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TYLLCTEpOV. Kal yap ev Tots pe) KeXapLop.evors 
aray mpos THY aicOnaty Kare tiv Oewpiav 6 dps" 
z] Sy oupyijoaca dias apnydvous Hoovas TapeXel 

10 TOUS Svvapevors Tas aittas yrupilew Kal fvoet 
piroados. Kal yap ay ely wapdAoyor Kal atomor, 
et Tas peéev eckovas adtav Vewpotvres xatpopev ore 
THY Onploupyyjaacay Téyvyy ovvPewpodjtev, olov TH 

ypapucny 7 Ty TAaorUKnY, abtav dé tov dpvoet 
GVVECTWTWY 417) LaMov dyan@pmev Tv ee 

15 Ourapevol ye Tas airtas abopav. 610 bet 
dvoyepaivery madiKas tiv wept TAY see eaoy 
Cawv éemickeyuv ev maar yap tots duaikots éveari 


1 Guws Bekker: dotws codd. 





¢ This passage, 645 a 6-15, is quoted by R. Boyle (oy the 
Usefulnesse of Naturall Philosophy, 1663) both in Gaza’s 
Latin version and in an English translation, and intro- 
duces it thus: ** And, methinks, -tristotle discourses very 
Philosophically in that place, where passing from the con- 
sideration of the sublimist productions of Nature, to justifie 
his diligence in recording the more homely Circumstances of 
the History of Animals, he thus discourses.” He also quotes 
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reason of their excellence and worth, greater than 
that of knowing all things that are hese below ; just 
as the joy of a fleeting ‘and partial glimpse of those 
whom we love is greater than that of an accurate 
view of other things, no matter how numerous or how 
great they are. But inasmuch as it is possible for us 
to obtain more and better information about things 
here on the earth, our knowledge of them has the 
advantage over the other; and moreover, because 
they are nearer to us and more akin to our Nature, 
they are able to make up some of their leeway as 
against the philosophy w hich contemplates the things 
that are divine. Of “things divine” we have al- 
ready treated and have set down our views concerning 
them ; so it now remains to speak of animals and 
their Nature. @So far as in us lies, we will not leave 
out any one of them, be it never so mean ; for though 
there are animals which have no attractiveness for 
the senses, yet for the eye of science. for the student 
who is naturally of a philosophic spirit and can dis- 
cern the causes of things, Nature which fashioned 
them provides joys which cannot be measured. If we 
study mere likenesses of these things and take pleasure 
in so doing, beeause then we are contemplating the 
painter’s or the carver’s Art which fashioned them, and 
yet fail to delight much more in studying the works 
of Nature akemneels es, though we have the ability to 
discern the actual causes—that would be a strange 
absurdity indeed. Wherefore we must not betake 
ourselves to the consideration of the meaner animals 
with a bad grace, as though we were children ; since 
in all natural things there is somewhat of the mar- 





the following passage, a 15-23, describing it as ** that Judicious 
reasoning of Aristotle.” 
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@ Or, with reference to another use of otcia, “ which gives 
them their being.” Independent approaches to the position 
that components are non-significant in isolation had been 
made, e.g. by Anaxagoras, as a physical philosopher (see 
my article in C.Q. xxv. 27 ff., 112 ff.), who held that “ the 
things (#.e. the constituent elements) in this world are not 
separate one from another” (frag. 8, Diels, Fragmente 5, 
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vellous. There is a story which tells how some 
visitors once wished to meet Heracleitus, and when 
they entered and saw him in the kitchen, warming 
himself at the stove, they hesitated ; but Heraeleitus 
said, ‘‘ Come in; don’t be afraid; there are gods 
even here.”” In like manner, we ought not to hesi- 
tate nor to be abashed, but boldly to enter upon our 
researches concerning animals of every sort and kind, 
knowing that in not one of them is Nature or Beauty 
lacking. 

I add “ Beauty,” beeause in the works of Nature 
purpose and not accident is predominant ; and the 
purpose or end for the sake of which those works have 
been constructed or formed has its place among what 
is beautiful. If, however, there is anyone who holds 
that the study of the animals is an unworthy pursuit, 
he ought to go further and hold the same opinion 
about the study of himself, for it is not possible 
without considerable disgust to look upon the blood, 
flesh, bones, blood-vessels, and suchlike parts of 
which the human body is construeted. In the same 
way, when the discussion turns upon any one of the 
parts or structures, we must not suppose that the 
lecturer is speaking of the matcrial of them in itself 
and for its own sake ; he is speaking of the whole 
conformation. Just as in discussing a house, it is the 
whole figure and form of the house which concerns us, 
not merely the bricks and mortar and timber ; so in 
Natural science, it is the composite thing, the thing 
as a whole, which primarily concerns us, not the 
materials of it, which are not found apart from the 
thing itself whose materials they are.* 


598); also from the logical point of view, as seen in 
Plato, Theaetetus, 201 © ff. 
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1 rodvpepois P: aAjpovs vulg.: fortasse woAvpzdpdov, cf. 
646 b 15. 
2 zdvtwv post Kowds vulg.: delevi. 





® Almost always used in the singular by Aristotle. 

2 By “blood *’ Aristotle means red blood only. “ Blooded * 
and “bloodiess ” animals do not quite coincide with verte- 
brates and invertebrates ; for there are some invertebrates 
which have red blood, e.g. molluses (Planorbis), insect 
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First of all, our business must be to describe the 
attributes found in each group; I mean those 
“essential” attributes which belong to all the 
animals, and after that to endeavour to describe the 
causes of them. It will be remembered that I have 
said already that there are many attributes which 
are common to many animals, either identically the 
same (e.g. organs like feet, feathers, and scales, and 
affections similarly), or else common by analogy 
only (i.e. some animals have a lung,’ others have no 
lung but something else to correspond instead of 
it; again, some animals have blood, while others have 
its counterpart,’ which in them has the same value 
as blood in the former). And I have pointed out 
above that to treat separately of all the particular 
species would mean continual repetition of the 
same things, if we are going to deal with all their 
attributes, as the same attributes are common to 
many animals. Such, then, are my views on this 
matter. 

Now, as each of the parts of the body, like every 
other instrument, is for the sake of some purpose, 
viz. some action, it is evident that the body as a 
whole must exist for the sake of some complex 
action. Just as the saw is there for the sake of 
sawing and not sawing for the sake of the saw, 
because sawing is the using of the instrument, so in 
some way the body exists for the sake of the soul, 
and the parts of ‘the body for the sake of those 
functions to which they are naturally adapted. 

So first of all we must describe the actions (a) 
larvae (Chironomus), worms (-Arenicola). In other in- 
vertebrates the blood may be blue (Crustacea) or green 
(Sabellid worms), or there may be no respiratory pigment 
at all (most insects). 
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1 @ rudy Peck, ef. 677 a 18: dv vulg.: & rovrwy Ogle. 





* See above, note on 644 a 17. 
> Examples will occur during the course of the treatise. 
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which are common, and those which belong (6) to a 
group, or (c) to a species. By “ common” I mean 
those that are present in all animals; by “those 
which belong to a group” I mean those of animals 
whose differences we see to be differences “ of 
excess ’’¢ jn relation to one another: an example of 
this is the group Birds. Man is an example of a 
species ; so is every class which adinits no differ- 
entiation of its general definition, These three sorts 
of common attributes are, respectively, (1) analogous, 
(2) generic, (3) specific. 

Now it is evident that when one action is for the 
sake of another action, then the instruments which 
perform the two actions differ exactly as the two 
actions differ : and if one action is “ prior ’’ to another 
and is the “ end ” of that other action, then the part 
of the body to which it belongs will be “ prior ” to 
the part to which the other action belongs. There 
is also a third possibility, viz. that the action and its 
organ are there simply because the presence of others 
necessarily involves them.’ (By affections and actions 
IT mean Generation, Growth, Copulation, Waking, 
Sleep, Locomotion, and the other similar ones that 
are found in animals. Examples of parts are: Nose, 
Kye, Face; each of these is named a “limb” or 
“member.” And the same holds for the rest too.) 

Let this suffice concerning the method of our 
inquiry, and let us now endeavour to describe. the 
causes of all these things, particular as well as 
common ; and, according to the principles laid down, 
we will begin with the first ones first. 
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ada dcadhopat Tavrars dKxorovfotow, otoy Bapos 
Kal Kougorns Kal TUKVOTNS ral pavorns Kal Tpa- 
20 xvTIs Kal AedTns Kat 7éMa Ta Towbra man TOV 
owpaTov. devrépa bé odoraots ek TOV mporoy r) 
Tov Sporopepay pvous ev Tots Cqsous éoTiv, otov 
é6oTod Kal capKos Kal THY GAAwy TeV Towdttwr. 





® For the threefold series cf. De gen. an. 714.49 ff. This 
first ‘‘ composition ” seems to be intended to cover non- 
organic compounds. 

>“ Dynamis ” here is nas the pre- Aristotelian technical 
term. Sce introduction, p.30. © See De gen. et corr. cbh. 2, 8. 

4 In some contexts, “ aaa * and ‘solid’? seem more 
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I Have already described with considerable detail Purpose and 
outline of 

in my Researches upon Animals what and how MANY the treatise. 
are the parts of whieh the various animals are 
composed. We must now leave on one side what 
was said there, as our present task is to consider 
what are the causes through which each animal is as 
T there described it. 

Three sorts of composition can be distinguished. 
(1) First of all¢ we may put composition out of the 
Elements (as some call them), viz. Earth, Air, Water, 
Fire ; or perhaps it is better to say dynameis ® instead 
of Elements—some of the dynameis, that is, not all, 
as I have stated previously elsewhere.¢ It is Just 
these four, the fluid substanee, the solid,? the hot, and 
the cold, which aré the matter of composite bodies ; 
and the other differences and qualities—such as 
heaviness lightness, firmness looseness, roughness 
smoothness, ete.—which composite bodies present 
are subsequent upon these. (2) The seeond sort of 
composition is the composition of the “ uniform’ é 
substances found in animals (such as bone, flesh, 
ete.). These also are composed out of the primary 
appropriate ; in others, “‘ moist " and “ dry “ (the traditional 
renderings). Aristotle defines them at De gen. and corr. 
329 b 30. ‘See also below, 649 b 9, [ have normally trans- 


lated them ‘ fluid” and * solid ” throughout. 
¢ * Uniform,” ‘ non-uniform”; see Introduction, p. 28. 
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if x 4 é = > x‘ ¢ ~ > 
cptrm bé Kal redevTaia Kar? apiuov 7 T&v av- 
oporopep@v, olov mpoowmou Kal xeipds Kal THY 
Tovovtwy jLopiwy. , 
> ‘ > > iS > X ~ ta Le ‘A ~ 
Exel 8 evavtiws emi tis yevéoews exer Kat Tis 
~ bi 
ovolas—7a yap Uvotepa TH yevéoet mpoTepa TiVv 
vow €oti, kal mpa@tov 76 TH yevécer TeAevTatov 
(od yap oikia wAivOwy everév éote Kal AtOwv, adda 
Taira Tis otKias’ dpoiws Sé TobT’ exer Kal wept THY 
Lia a 3 ta A \ a ~ wv A 
GAAny bAnv: od pdvov dé havepdy Ort Tobrov exer Tov 
Tpomov ek THs emaywyis, dAAa Kal Kata Tov Adyov: 
mav yap TO ywopevov ex Twos Kai Els Te wovetraL 
a k! ~ 
Thy yeveow, Kal am dpyns én apyyv, and THs 
\ > a 
TpwrTyns Kwovoys Kal éxovons 7On Ted pvow eri 
A a ~ uv la ” A 
Twa popdyy 7) TovodTov dAdo TéAos’ dvOpwros yap 
avOpwrov Kal dutov yerva putov ex Tijs epi 
éxactov bmoKepevys vAns)—To@ pev odbv xpovw 
ampotepav TH vAnY avayKatoy <iva Kal THY yéveow, 
ral 5. 
T@ Adyw Sé TI odoiay Kal THY ExdaTov popdry. 


dqAov & av Ayn Tes TOV Adyov THs yevécews’ O Lev 


xX ~ ? ca ta w A ~ 3 ¥ 
yap THs otkodopijcews Adyos exer TOY THs olkéas, 
~ a ~ 
6 S€ Tis otkias odk exer TOV Tis olKodopjoews. 
¢ é A na ‘ 4 ae ~ ” 
Spoiws 5é€ Tobro aupBEeByKe Kal ext Tov ddAwv. 
More THY pev TOV oToLyelwy VAY dvayKatoy «iva 


~ < ~ iG a 3 > ¥ ~ 
TWY OLLOLOMEpwWV everer* VOTEPa Yap EKEWWY TAUTA 





9 Or, “ efficient.” 
» Or, ‘in thought,” ‘“‘ in conception.” 
¢ Almost represented here by “‘ definition.” 
p y 
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substances. (3) The third and last is the composition 
of the “non-uniform” parts of the body, such as 
face, hand, and the like. 

Now the order of things in the process of formation 
is the reverse of their real and essential order; I 
mean that the later a thing comes in the formative 
process the earlier it comes in the order of Nature, 
and that which comes at the end of the process is at 
the beginning in the order of Nature. Just so bricks 
and_stone come chronologically before the house, 
although the house is the purpose which they sub- 
seTve, and not wee versa. And the same applies to 
materials of every kind. Thus the truth of my state- 
ment can be shown by induction ; but it can also 
be demonstrated logically, as follows. Everything 
which is in process of formation is in passage from 
one thing towards another thing, 7.e. from one Cause 
towards another Cause ; in other words, it proceeds 
from a primary motive ® Cause which to begin with 
possesses a definite nature, towards a Form or an- 
other such End. Yor example, a man begets a man 
and a plant begets a plant. Thesc new indi- 
viduals are made out of the substrate matter appro- 
priate in each case. Thus, matter and the process 
of formation must come first in time, but logically? 
the real essence and the Form of the thing comes 
first. This is clear if we state the logos® of such a 
process. For example, the Jogos of the process of 
building includes the Jogos of a house, but that of a 
house does not include that of the process of building. 
And this holds good in all such cases. Hence we 
see that the matter, viz. the Elements, must exist 
for the sake of the uniform substances, because 
these come later in the process of formation than 


109 


ARISTOTLE 


646 b ~ la a, ay XV 3 ~ ~ D3 
TH yeveoes, ToUTwy Sé€ Ta avopolopeph. Tatra yap 


Hon To Tédos exer Kal TO Tépas, emt To’ TpizoVv 
AaBovra rHv avaracw apOuob, Kabamep emi moAAGY 

10 oupBaiver TeAcrodabat Tas yevéoets. 

"EE dpdorépaw prev obv ta Ca ovvéotnKke THY 
popiwy TotTwr, dAdAa Ta dpowopeph TEV dvopovo- 
pepa@v evekev eotw: eketvwv yap Epya Kat mpages 
elaiv, oiov ddBarpob Kat puxtipos Kal tot mpoo- 
Wroev TavTos Kal SakTVAoU Kal yELpds Kal TravTOSs 

13 T00 Bpaytovos. Trodvpdpdwv bé TOv mpdkewv Kat 
Ta KWwicewr brapyovady Tots Caous dAow Te Kai 
tots plopiots Tots ToLovTois, avayKatoy e& dv ovy- 
KewTaL TAs Suvdpets dvoptotas exelv' Tpos perv yap 
Twa padaxorns XPIHOYLOS mpos dé twa oxAnporys, 
Kal 7a peev Taow éxew del Ta Ge Kaper, 

2 ‘Ta pev ody Opotopepi) Kata Hépos dteiAnge Tas 
duvdpets Tas Towavras (70 Hey yep avrav éaze 
peadakov To d€ aKAnpdv, Kal TO fev vypov TO bé 
Enpov, Kai To per’ yAlcxpov tO dé Kpaipor), 

s dvopotopeph Kara TmoAAGs Kat ouyKeyevas 
aAAjAas: érépa yap mpos 76 méoat TH Xerpt yprj- 

25 TUpL0s Svrapus Kai Tpos 70 AaBet. dudmep €& 
éa7av Kal vevpwv Kai capKos Kai Tov GAwy tev 
TOLOVTWY GUVETTHKATL Ta OpyaviKa TOV popiwy, 
GAN obk ekelva ex TovTan. 

‘Qs pev obv everd turos b1a radrnv rH aiziav 
EXEL TEpt TovTwY TOV Eipypevov TpdmoVv, émet BE 
Cnreirat kat ms dvayxator éyew otrw, davepor dre 

30 TpotimApxev ov7w mpos GAAnda exovra e€ avayKns 


2 70 pev PZ: om. vulg. 
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the Elements; just so the non-uniform parts come 
later than the uniform. ‘The non-uniform parts, 
indeed, whose manner of composition is that of the 
third sort, have reached the goal and End of the 
whole process ; and we often find that processes of 
formation reach their completion at this point. 

Now animals are composed out of both of these two 
sorts of parts, uniform and non-uniform ; the former, 
however, are for the sake of the latter. as it is to the 
latter that actions and operations belone (eg g. eye, 
nose, the faee as a whole, finger, hand. the art Dias a 
whole). And inasmuch as the actions and movements 
both of an animal as a whole and of its parts are mani- 
fold, the substances out of which these are composed 
must of necessity possess divers dynameis. Softness is 
is useful for some purposes, hardness for others : 
some parts must be able to streteh, some to bend. 

In the uniform parts, then, such dynameis are 
found apportioned out separately : one of the parts, 
for instance, will be soft, another hard, while one is 
fluid, another solid; one viscous, another brittle. 
In the non-uniform parts, on the other hand, these 
dynameis are found in combination. not singly. For 
example, the hand needs one dynamis for the action 
of compressing and another for that of grasping. 
Hence it is that the instrumental parts of the body 
are composed of bones. sinews. flesh, and the rest of 
them, and not the other way round. 

The Cause which I have just stated as controlling 
the relation between them is, of course, a Final 
Cause ; but when we go on to inquire in what sense 
it is necessary that they should be related as they are, 
it beeomes clear that they must of necessity have 
been thus related to each other from the beginning. 
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646 b 
Ta pev yap avopowpeph ex TAY duoropepdy €v- 


f , . °° ‘ ‘ 5 ew tv 
déyerat cuveordvat, kal ek mAedvwr Kal Evos, olov 
Ww ~ / , ‘ “~ a 
évia TOY omAdyxyvwv TodAdpnopha yap Tois oxX7- 

lo Ls ? “ 
pacw, €& dpotoptepots ovTa capatos ws eimetv 
£ ~ A a ¢ ~ 2 f 2O 7 ‘ 
amdds. 7a 8 dovopepy ek ToUTwWY advvaToV: TO 

‘ e \ , > a we ? ~ 

85 yap Opotopepes mrOAN’ av Ein avopotojLepy). 
> € a ‘ 
6472 Ard piev abv TavTas Tas aitias Ta peev amAd Kat 
¢t rol > ~ ~ 
Opoiopeph, Ta Sé cdvOeTA Kal avojLolopeph TOV 
, 2, a ia > 2 
peopiov ev tots Cdois éoriv. 

w &e ~ A 3 “ ~ ~ 8° 

Ovrwy 5é€ THV pev dpyavKkay pepav Tov 

> > a Fal 3) a 
aic@ntnpiuy é€v tots Caos, TOY pev opyarikay 
id 

5 ExaoTov avojotopepes EoTiv, WoTEp Elmov mpOTEpoY, 
£ cad a 
4 8 atoOnots eyylverar waow ev Tols dpovopepéow 

‘ \ “a fol = 
dia 76 TOV aichijcewv dmovavoby évds twos etvat 

f X ‘ ? ta - Pa \ by: 
yévous, Kal Td aiabyripiov éxdorou SexriKor eivat 

~ 2 ~ rs A \ ‘es nw € ‘ a 
tev aicbyrev. mdoyer € 76 Suvdper dv bro Tod 
? tf ” Oo > ww * > \ ~ , ‘ 
evepyela Ovros, wor éoTt TO a’TO TH yevel, Kat 

WNL 2A ¢ ‘ ~ ¢ ‘ \ A = 

10 el exetvo ev, Kal TotTo €v, Kal dia ToiTO yxeipa 
bev 3) mpdcwrov 7} Ta@v ToLovTay Te popiwy ovdels 
> a rv x ~ A # ‘ x ae ~ 
eyyeipel Aéyery TOV ducioAdywr 7d pev elvar yhv, 


7o 8 Ydwp, Td 5é Tip: TH B acabyrypiov Exacrov 


1 (ei) Ogle. 





‘ ’ 


¢ The translation ‘‘ sense-organ ’? must not be taken to 
imply that the part through which the sense functions is an 
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It is possible for the non-uniform parts to be con- 
structed out of the uniform substances, either out of 
many of them, or out of one only. (Examples of the 
latter are furnished by certain of the viscera, which, 
although they are of manifold shapes and forms, 
yet for all practical purposes may be said to consist 
of one only of the uniform substances.) But it is 
impossible for the uniform substances to be con- 
structed out of the non-uniform parts: for then 
we should have an uniform substance consisting of 
several non-uniform parts, which is absurd. 

‘These, then, are the Causes owing to which some of 
the parts of animals are simple and uniform ; while 
others are composite and non-uniform, 

Now the parts can also be divided up into (a) 
instrumental parts and (0) sense-organs.* And we 
may say that each of the instrumental parts of the 
body, as I have stated earlier, is always non-uniform, 
while sensation in all cases takes place in parts that 
are uniform. The reasons why this is so are the 
following: The function of each of the senses is 
concerned with a single kind of sensible objects ; and 
the sense-organ in each case must be such as can 
apprehend those objects. Now when one thing 
affects another, the thing which is affected must be 
potentially what the other is actually ; so both are the 
same in kind, and therefore if the affecting thing is 
single, the affected one is single too. Hence we 
find that while with regard to the parts of the 
body such as hand, or face, none of the physiologers 
attempts to say that one of them is earth, and 
another water, and another fire ; yet they do conjoin 


, 


“organ” in the stricter meaning of the word. ‘‘ Organs ” 
are normally ‘* non-uniform,” sense-organs are “ uniform.” 
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mpos ékagtov émlevyvtover TOV oToxyeiwy, TO [ev 
dépa ddoxovtes civar, To 5€ Tp. 

Ovons 8€ zis alabijcews ev Tots amAcis épeow 
edAdyws piddiara aupPaiver THY adr €v djovcopepEt 
pev yecota 8° andAD t&v alabytnpiwy éyyiveobat: 
parvora yap avry Soxe?l mActdvew civar yevadv, Kal 
ToAAas éxyew evavtidoets TO bTO TavTHY alcOyTOV, 
Deppov yuypov, Enpov dypov Kat et Tt dAdo ToLodToW 
Kai TO TovTwr alabyrrpiov, y sapE Kal TO Tavry 
avddoyov, cwpatwddatatev eat. THV alcbytypior. 
emet 8’ advvarov evar C@ov avev aiabijcews, Kat 
dua Tobro dv etn dvayxatov éyew tots Cobous eva 
popta dpotopeph  pév yap alcbyas év rovTas, 
ai S€ mpafers Sta Tv avoporopepOv b7dpyovow 
avtots. 

Tis 8 alcbyrinis Suvapews Kal Tis Kwovons 
70 Cov Kal tis OpemzKas ev tabt@ popiw Tod 
owpatos ovons, Kabdmep ev érépois eipnrar mpd- 
TEpov, avayKatoy TO é€xov mpaTov pdpiov Tas 
Tovavtas apydas, 7 pev éote SextiKkov mavTwy TH1 
alcOnrav, Tov a7Adv elvat jropiwy, q b€ KiwwyTeKOV 
Kal mpaKxTiKov, TOY avojLolouep@v. SudTep ev prev 
Tots dvaijous Cows TO avadAoyor, ev b€ Tots Evatpors 
 Kapdia Towbrév éorw: Siacpeirar prev yap ets 
Opotopeph Kabdmep TOV GAAwY oTrAayyvwr EKacTor, 
dia Se THY Tod GyHpaTos popdyy ayvojovopepes 


corw. tatty S AKoAovOnKke Kal tay G\Awy rev 





4 See De somno, 455 b 34. ff. 
114 


PARTS OF ANIMALS, II. 


each of the sense-organs with one of the elementary 
substances, and they assert that this sense- organ is 
air, this one fire. 

Sensation thus takes place in the simple parts of 
the body. The organ in which touch takes place is, 
however, as we should expect, the least simple of all 
the sense-organs, though of course like the others it 
is uniform. ‘his is evidently because the sense of 
touch deals with more kinds of sense-objects than 
one: and these objects may have several sorts of 
oppositions in them, e.g. hot and cold, solid and fluid, 
and the like. So the scnse- organ AiGali deals with 
these—viz. the flesh, or its counterpart—is the most 
corporeal of all the sense-organs. Another reason 
we might adduce why animals must of necessity 
possess some uniform parts at any rate, is that there 
cannot be such a thing as an animal with no power 
of sensation, and the seat of sensation is the uniform 
parts. (The non-uniform parts supply the means for 
the various activities, not for sensation.) 

Further, sinee the faculties of sensation and of 
motion and of nutrition are situated in one and the 
same part of the body, as I stated in an earlier work,? 
that part, which is the primary seat of these pr inciples, 
must of necessity be included not only among the 
simple parts but also among the non-uniform parts— 
the former in virtue of receiving all that is perceived 
through the senses, the latter because it has to do 
with motor and action. In blooded animals this 
part is the heart, in bloodless animals the counterpart 
of the heart, for the heart, like every one of the other 
viscera, can be divided up into uniform pieces ; but 
on the other hand it is non-uniform owing to its 
shape and formation. Every one of the other so- 
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33 KadouLevwy omAdyyvwy EKaoToV! eK THs auTiis 
~ , 
647 b yap UAns avveotdow' aipatuch yap 7 Pvots mavTwv 
3 ~ x ‘ ‘ , wy Pan I Fa ~ 
adtdv da 7d THY Odow eye ext mdpois pAreBexois 
‘ , , on ce a > ae 
Kal Stadryeow. Kabdzep otv péovTos vdaros thus, 
Tada omAdyyva THs 8a TOV hrcB&YV pdcews Tob 
aipatos ofov mpoyetpara dot: 4 b€ Kapdia, did 
\ ~ A > \ > Lo» > Ca ry 
576 Tav brAcBaV apy?) civat Kal Evew ev adbtH TV 
Z ~ » 
Suva THv Syuovpyoboay 7d aiua mpwrny, «t- 
Aoyov e€ olas dpyerat' tpodijs ek TovadTys ovv- 
coTdvat Kal av7ny. 
, 5. bo € LY A ‘ A i 
Addre ev odv aipatixd tiv popdiy Ta oTAdyyva 
€oriv etpnrar, Kal Sidte TH pev Opotopeph TH O° 
dvopotopephy. 
10 «TI. Tév 8” dpovopep&v propiwy ev rots Caos éort 
Td pev padaka Kal bypd, Ta dé OKANpPA Kal oTEped, 
e ‘ 1 nn o¢ ~ oo ” e 9 = , ry 
vypa pev } dAws 7 ews av H ev TH dtoet, olov 
, 
atwa, typ, myeAj, atéap, pvedds, your, yodr, 
yada ev Trois éxovat, adp£, Kal Ta TOUTOLS avdAoyov: 
10d yap dzavra ta CHa TovTwy 7Ta&v popiwy Té- 
revyev, GAN’ éva T&v avddoyov TodTwy Tioiv, Ta 
dé Enpa Kal oTeped THY Oporopepov eoriv, olov 
dotobv, dkavOa, vedpov, pres. Kal yap TOV djtoto- 
pepa@v 7 Svatpeois exes Suadopav’ ate yap ws eviay 
A £ ¥ £ ~ e A. Le wv 
TO pLépos dpwvupov TO OAw, ofov drcBos hrc, eore 
208 ws oby duwvepor, adAd Tpocwov mpdcw7or 
ovdapads. 
1 oias corr. in loco plurium litterarum Y: of as Z (as Z? in 


rasura). dpyerat (vel apy# éort) Peck, cf. 666 a 7, b 1, ete. : 
Séxerar vulg. 
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called viscera follows suit. They are all composed 
of the same material, as they all have a sanguineous 
character, and this is because they are "situated 
upon the channels of the blood- vessels and on the 
points of ramification. All these viscera (excluding 
the heart) may be compared to the mud which 
a running stream deposits ; they are as it were 
deposits left by the current of blood in the blood- 
vessels. As for the heart itself, since it is the starting- 
point of the blood-vessels and contains the substance 
(dynamis) by which the blood is first fashioned, 
it is only to be expected that it will itself be com- 
posed out of that form of nutriment which it 
originates. 

We have now stated why the viscera are san- 
guineous in formation, and why in one aspect they are 
uniform and in another non-uniform. 

If. Of the uniform parts in animals, some are 
soft and fluid, some hard and firm. Some are 
permanently fluid, some are ae only so long as they 
are in the living . blood, serum, lard, 
suet, marrow, semen, hile, mall (in the lactiferous 
species), flesh. (As these parts are of course not to 
be found in all animals, add to this list their counter- 
parts.) Other of the uniform parts are solid and 
firm: examples are bone, fish-spine, sinew, blood- 
vessel. This division of the uniform parts admits a 
further distinction: There are some of them of which 
a portion has, in one sense, the same name as the 
whole (e.g. a portion of a blood-vessel has the name 
blood-vessel), and in another sense has not the 
same name. (In no sense is this the case with a 
non-uniform part; for instance, a portion of a face 
cannot be called face at all.) 
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Enpots moAAot Tpozrot ris airtas eloiv. Te. plev yap 
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13 eos ~ © rn 7 
TO... UTAPNOV Pe TW . 6 + UTAPXOVTWY vulg. 





@ Or, * reason.” 

> See Introduction, pp. 32 ff. 

© See Introduction, pp. 28 ff. 

@ With this passage compare Hippocrates, [epi d:atrys, 
. 35. See also below, 650 b 24 ff., and Introduction, pp. 
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Now first of all there are many sorts of Cause * to 
which the existence of these unitorm parts, both the 
fluid and the solid ones, is to be ascribed. Some of 
them act as the material for the non-uniform parts 
(e.g. each of the instrumental parts is composed of 
these uniform parts—bones, sinews, fleshes, and the 
like, which contribute either to its essence, or else 
towards the discharge of its proper function). An- 
other group of the uniform parts—fluid ones—act as 
nutriment for the ones just mentioned, since every- 
thing that grows gets the material for its growth 
from what is fluid ; ; and yet a third group are residues? 
produced from the second group: examples, the 
excrement deposited from the solid nutriment and 
(in those animals which have a bladder) from the fluid 
nutriment. 

Further, variations are found among different 
specimens of these uniform parts, and this is to sub- 
serve a good purpose. Blood is an excellent illustra- 
tion. Blood can be thin or thick, clear or muddy, 
cold or warm; and it can be different in different 
parts of the same animal: instances are known of 
animals in which the blood in the upper parts differs 
from that in the lower parts in respect of the char- 
acteristics Just enumerated. And of course the 
blood of one animal differs from that of another. 
And there is the general division between the 
animals that have blood and those which instead of it 
haye a part which is similar to it though not actually 
blood. 

The thicker and warmer the blood is. the more it 
makes for strength ; if it tends to be thin and cold, 
it is conducive to sensation and intelligence.? The 
same difference holds good with the counterpart of 
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yap 7» pvows avdyerar mpos TavTas Tas apyds, Kal 
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foal ~ / a ~ 
tov Ciwv H TOV poplwr. Evie yap Ta evudpa tev 
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@ This sentiment, which at first sight appears to go against 
the Aristotelian teleology, is supported by actual instances, 
e.g. the horns of the backward-grazing oxen (659 a 19) and 
of the deer (663 a 11) and the talons of certain birds (694 a 20). 
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blood in other creatures : and thus we can explain 
why bees and other similar creatures are of a more 
intelligent nature than many animals that have 
blood in them; and among the latter class, why 
some (viz. those whose blood is cold and thin) are 
more intelligent than others. Best of all are those 
animals whose blood is hot and also thin and clear ; 
they stand well both for courage and for intelligence. 
Consequently, too, the upper parts of the body have 
this pre-eminence over the lower parts ; the male over 
the female ; and the right side of the body over the 
left. 

What applies to the blood applics as well to the 
other uniform parts and also to the non-uniform 
parts ; similar variations occur. And it must be 
supposed that these variations cither have some re- 
ferenee to the activities of the creatures and to their 
essential nature, or else bring them some advantage 
or disadvantage.? For cxample, the eyes of some 
creatures are hard in substance, of others, fluid ; 
some have eyelids, others have not. In both cases 
the difference is for the sake of greater accuracy of 
vision. 

Before we can go on to consider the reasons why all 
animals must of neeessity have blood in them or some- 
thing which possesses the same nature, and also what 
the nature of blood itself is, we must first come to 
some deeision about hot and cold. ‘The nature of many 
things is to be referred back to these two principles, 
and there is much dispute about which animals and 
which parts of animals are hot and which are cold. 
Some assert that water-animals are hotter than land- 
animals, and they allege that the creatures’ natural 
heat makes up for the coldness of their habitat. 
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2 See above, 646 a 15, and note. 
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Further, it is asserted that bloodless animals are 
hotter than those that have blood ; and that females 
are hotter than males. Parmenides and others, for 
instance, assert that women are hotter than men on 
the ground of the menstrual flow, which they say is 
due to their heat and the abundance of their blood. 
“mpedocles, however, maintains the opposite 
opinion. Again, some say that blood is hot and bile 
cold, others that bile is hot and blood eold. And if 
there is so much dispute about the hot and the cold, 
which after all are the most distinct of the things 
which affeet our senses, what line are we to take 
about the rest of them ? 

Now it looks as if the diffieulty is due to the term 
“hotter” being used in more senses than one, as there 
seems to be something in what each of these writers 
says, though their statements are contradietory. 
Henee we must permit no ambiguity in our application 
of the descriptions ‘‘ hot ’’ and “ eold,”’ “ solid” and 
“* fluid ” to the substances that are found produced by 
nature. It is surely sufficiently established that these 
four prineiples (and not to any appreeiable extent 
roughness, smoothness, heaviness, lightness, or any 
sueh things) are praetically the causes controlling life 
and death, not to mention sleep and waking, prime 
and age, disease and health. And this, after all, is 
but reasonable, because (as I have said previously in 
another work) these four—hot, cold, solid, fluid—are 
the principles of the physical Elements.* 

Let us consider, then, whether the term “hot” 
has one sense or several. To decide this point, we 
must find out what is the particular cffeet which a 
body has in virtue of being hotter than another, or, 
if there are several such effects, how many there are. 
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@ Alluding, perhaps, to the expansion due to heat. 
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A is said to be “ hotter’ than B (1) if that which 
comes into contact with it is heated more by it than 
by B. (2) If it produces a more violent sensation 
when touched, and especially if the sensation is 
accompanied by pain. (The jatter is not always a 
trne indication, since sometimes the pain is due to the 
condition of the percipient.) (3) If it is a better 
melting or burning agent. (4) If it is of the same 
composition as 2, but greater in bulk.® it is said to be 
“hotter”? than £, and in addition (5) if it cools 
more slowly than 5, or warms up more quickly : in 
both these cases we call the thing “ hotter” in its 
nature—as we call one thing “ contrary ”’ to another 
when it is far removed from it, and “like ” it when 
it is near it. But although the senses in which 
one thing is said to be “hotter”? than another 
are certainly as many as this, if not more, yet 
no one thing can be “ hotter” in all of these 
ways at once. For instance, boiling water can im- 
part heat more effectively than flame: bnt flame 
is able to canse burning and melting, whereas 
water is not. Again, boiling water is hotter than 
a small fire, but “ihe hot Seater will cool off more 
quickly and more thoronghly than the small fire, 
since fire does not become cold. but all water 
does. Again, boiling water is hotter to the touch 
than oil, y yet it cools and solidifies more quickly. And 
again, bloada is warmer to the touch than cither water 
or oil, yet it congeals more quickly. Again, stone 
and iron and such substances get hot more slowly 
than water, but once they are ‘hot they burn other 
things more than water can. In addition to all this 
there is another distinction to be made among the 
things that are called ‘‘ hot”: in some of them the 
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2 That is, ‘‘ blood ”’ is really ‘‘ hot 2,” and the ‘x’ is no 
more hot of its own nature than the “ water ” in ‘‘ hot water.”’ 
Cf. 649 b 21 ff., and Torstrik, RA. Mus. xii. 161 ff. 


> Perhaps a reference to the resin which is in firwood or is 
obtained from it. 
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heat is their own ; in others it has been derived from 
without. And there is a very great difference be- 
tween these two ways of being hot, because one of 
them comes near to being hot “ by accident” and 
not hot “of itself”; as is obvious, supposing anyone 
were to assert, if a fever-patient were “ by aecident ” 
a man of culture, that the man of culture is hotter 
than a man whose heat is due to his perfect health. 
Thus some things are hot ‘of themselves” and 
some hot “ by accident,” and though the former cool 
more slowly, the latter are in many cases hotter in 
their effect upon the senses. Again, the former have 
a greater power of burning: e.g. a flame burns you 
more than boiling water, yet the boiling water, 
which is hot only “ by accident,” causes a stronger 
sensation of heat if you touch it. From this it is 
plain that it is no simple matter to decide which of 
two things is the hotter. The first will be hotter in 
one way, and the second in another. In some cases 
of this sort it is actually impossible to say simply that 
a thing is hot or is not hot. I mean cases in which 
the substratum in its permanent nature is not hot, 
but when coupled (vith heat) is hot; as if we were 
to give a special name to hot water or hot iron: that 
is the mode in which blood is hot.* These eases, in 
which the substratum is hot merely through some 
external influence, make it elear that eold is not just a 
privation but a real thing in itself. Perhaps even fire 
may be an instance of this kind. It may be that its 
substratum is smoke or charcoal: and, though smoke 
is always hot because it is an exhalation, charcoal 
when it goes out is cold. In the same way oil 
and firwood ® become cold. Further, practically all 
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* See Meteor. 382 b 31 ff., 388 b 10 ff. 

» Probably the text should be altered to read: ‘‘ B hotter 
by accident.” 

* See note on 646 a 16, and Introd. p. 32. 
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things that have passed through a process of com- 
bustion have heat in them, such as cinder, ash, the 
exerement of animals, and bile (an instance of a 
residue). These have passed through fire and some 
heat is left behind in them. Firwood and fatty 
substances are hot in another way : they can quickly 
change into the actuality of fire. 

We must recognize that “ the hot’ can cause both 
congealing and melting. Things that consist of 
water only are solidified by the cold, those that con- 
sist of earth, by fire. Again, hot things are solidified 
by cold: those that consist chiefly of earth solidify 
quickly, and the product cannot be dissolved again ; 
those that consist chiefly of water can be dissolved 
after solidification. I have dealt more particularly 
with these matters in another work,* where I have 
stated what things can be solidified, and the causes 
that are responsible for it. 

So, in view of the fact that there are numerous 
senses in which a thing is said to be“ hot” or “ hotter,” 
the same meaning will not apply to all instances, but 
we must specify further, and say that 4 is hotter 
“of itself,’ B perhaps “by accident’; and again 
that C is hotter potentially, D actually ; and we 
must also say in what way the thing’s heat manifests 
itself: e.g. # causes a greater sensation of heat when 
touched; £' causes flame and sets things on fire. 
And of course, if “the hot” is used in all these 
senses, there will be an cqual variety of senses 
attaching to “ the cold.” 

This will suffice for our examination of the terms 
“hot ” and “‘ cold,” ‘ hotter ”’ and “ colder.” 

III. It follows on naturally after this to discuss ( ‘tsolid” | 
“the solid” and “the fluid’¢ on similar lines. ““?"™* 
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§ ]], 22-29 interpunctionem correxi. 


2 ive. they assume the shape of the receptacle into which 
they are put. 
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These terms are used in several senses. E.g. 
“solid”? and “ fluid’” may mean either potentially 
solid and fluid or actually solid and fluid. Ice 
and other congealed fluids are said to be solid 
actually and by accident, though in themselves and 
potentially they are fluid. On the other hand, earth 
and ash and the like, when they have been mixed 
with a fluid, are fluid actually and by accident, but 
potentially and in themselves they are solid. When 
these mixtures have been resolved again into their 
components, we have on the one hand the watery 
constituents, which are anaplestic,? and fluid actually 
as well as potentially, and on the other hand the 
earthy components which are all solid: and these 
are the cases where the term “ solid’ is applicable 
most properly and absolutely. In the same way, 
only those things which are actually as well as poten- 
tially fluid, or hot, or cold, are such in the proper 
and absolute sense of the terms. Bearing this dis- 
tinction in mind, we see it is plain that in one way 
blood is hot [e.g. what is the essential definition of 
blood ?], for the term “ blood ”’ is used jnst as the 
term for “ boiling water’ would be, if we had a 
special name to denote that; but in another way, 
i.e. in respect of its permanent substratum, blood is 
not hot. This means that in one respect blood is 
essentially hot, and in another respect is not. Heat 
will be included in the logos of blood, just as fair- 
ness is included in the logos of a fair man, and in 
this way blood is essentially hot ; but in so far as 
it is hot owing to external influence, blood is not 
essentially hot. 

A similar argument would hold with regard to the 
solid and the fluid. And that is why some of these 
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Deppod Suvdjrews, Kal 7a Cia marta Kat Ta pura, 
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aorep ai Deo y* epyaotae Tis tpodis TAcovwy iat 
proptwy: 4 pev yap Tm pear pavepa rots dors 
10 Actroupyta dia Tod oToparos ovca kat Tov ev 
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, mdpxov Peck: jadpyorra vulg. 
2 Kal Tavrny Ganep seclisi, (8) supplevi: xat ravrqy 
(mXelooe poptos evurapyovoav) Camus. 





® See above, note on 644 a 17. 
> See Introduction, p. 34. 
¢ Lit. “ the dynamis of the hot substance,” perhaps here 
something more than a mere periphrasis for “ the hot sub- 
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substances while in the living organism are hot and 
fluid, but when separated from it congeal and are 
observed to be cold, as blood does; others, like 
yellow bile, are hot and of a thick consistency while 
in the organism, but when separated from it undergo 
a change in the opposite direction and become cool 
and fluid. Blood becomes more solid, yellow bile 
becomes fluid. And we must assume that “‘ more 
and less’ @ participation in opposite characteristics 
is a property of these substances. 

We have now pretty well explained in what way 
blood is hot, in what way it is fluid, and in what 
way it participates in opposite characteristics. 

Everything that grows must of necessity take food. 
This food is always supplied by fluid and solid matter, 
and the concoction # and transformation of these is 
effected by the agency of heat.° Hence, apart from 
other reasons, this would be a sufficient one for 
holding that of necessity all animals and_ plants 
must have in them a natural source of heat ; though 
there are several parts which exert action upon the 
food. In the case of those animals whose food needs 
to be broken up, the first duty clearly belongs to 
the mouth and the parts in the mouth. But this 
operation does nothing whatever towards causing 
concoction: it merely enables the concoction to 
turn out successfully ; because when the food has 
been broken up into small pieces the action of the 
heat upon it is rendered easicr. The natural heat 
comes into play in the upper and in the lower gut, 
stance,” as emphasizing its proper and specific natural 
character, which makes it a particularly good agent for 
effecting concoction. See Introduction, pp. 30-32. 
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mepiTToLa ob yiverat Tots purots: TH yap va kal 
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1 dddous Set wépous Peck: dAAas apyas Set wAcdovs vulg. 





@ Cf. Shakespeare, Coriolanus 1. i. 133-152. 

> The membrane to which the intestines are attached. 

© Dissections (or dnatomy) is a treatise which has not 
survived. 
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which effect the concoction of the food by its aid. 
And, just as the mouth (and in some animals the 
so-called oesophagus too which is continuous with 
it) is the passage for the as yet untreated food, and 
conveys it to the stomach ; so there must be other 
passages through which as from a manger the body 
as a whole may receive its food from the stomach and 
from the system of the intestines.* Plants get their 
food from the earth by their roots; and since it 
is already treated and prepared no residue is pro- 
duced by plants—they use the earth and the heat 
in it instead of a stomach, whereas practically all 
animals, and unmistakably those that move about 
from place to place, have a stomach, or bag,—as it 
were an earth inside them—and in order to get the 
food out of this, so that finally after the successive 
stages of concoction it may reach its completion, they 
must have some instrument corresponding to the 
roots of a plant. The mouth, then, having done its 
duty by the food, passes it on to the stomach, and 
there must of necessity be another part to reccive it 
in its turn from the stomach. This duty is under- 
taken by the blood-vessels, which begin at the bottom 
of the mesentery,” and extend throughout the length 
of it right up to the stomach. These matters should 
be studied in the Dissections* and my treatise on 
Natural History.4 

We see then that there is a receptacle for the food 
at each of its stages, and also for the residues that 
are produced ; and as the blood-vessels are a sort of 
container for the blood, it is plain that the blood (or 
its counterpart) is the final form of that food in living 


4 The Natural History, otherwise History of Animals or 
Researches upon Animals. See 495 b 19 ff., 514 b 10 ff. 
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171.4 f., interpunctionem correxit Cornford. 
2 waddrov Z: paArov pvypov vulg. 





@ In the Second Book. Also in De gen, et corr. 

> With the sentiments of the following passage and its 
terminology (‘* more intelligent,” ‘‘ soul,’ “ blend,” ete.) 
compare the very interesting passage in Hippocrates, Iepi 
dtairys, 1.35. Cf. 645 a3. 
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creatures. This explains why the blood diminishes 
in quantity when no food is taken and inereases 
when it is; and why, when the food is good, the 
blood is healthy, when bad, poor. These and 
similar considerations make it clear that the purpose 
of the blood in living ereatures is to provide them 
with nourishment ; and also why it is that when the 
blood is touched it yields no sensation, as flesh does 
when it is touehed. Indeed, none of the residues 
yields any sensation either, nor does the nourishment. 
This difference of behaviour is because the blood is 
not continuous with the flesh nor conjoined to it 
organically : it just stands in the heart and in the 
blood-vessels like water in a jar. A description of 
the way in whieh the parts of the body derive their 
growth from the blood, and the discussion of nourish- 
ment in general, comes more appropriately in the 
treatise on Generation® and elsewhere. For the 
present it is enough to have said that the purpose 
of the blood is to provide nourishment, that is to 
say, nourishment for the parts of the body. So 
much and no more is pertinent to our present 
inquiry. 

IV. The blood of some animals contains what are 
called fibres; the blood of others (e.g. the deer and 
the gazelle) does not. Blood which lacks fibres does 
not eongeal, for the following reason. Part of the 
blood is of a more watery nature, and therefore 
does not congeal; while the other part, which is 
earthy, congeals as the fluid part evaporates off. 
The fibres are this earthy part. 

Now some of the animals whose blood is watery 
have a specially subtle intelligenee.? This is due not 
to the coldness of their blood, but to its greater thin- 
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2 At 648 a2 ff. 
> For the connexion between fear and cold ef. 667 a 16, 
692 a 22 ff., and Rhetoric, 1889 b 30. 
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ness and clarity, neither of which characteristics 
belongs to the earthy substance ; and an animal 
which has the thinner and clearer sort of fluid in it 
has also a more mobile faculty of sensation. This 
is why, as I said before,t some of the bloodless 
creatures have a more intelligent Soul than some 
of the blooded ones; e.g. the bee and the ants 
and such insects. Those, however, that have ex- 
cessively watery blood are somewhat timorous. 
This is because water is congealed by cold; and 
coldness also accompanies fear ; therefore in those 
creatures whose heart contains a predominantly 
watery blend, the way is already prepared for 
a timorous disposition.? This, too, is why, gener- 
ally speaking, the bloodless creatures are more 
timorous than the blooded ones and why they 
stand motionless when they are frightened and 
discharge their residues and (in some cases) change 
their colour. On the other side, there are the 
animals that have specially plentiful and thick 
fibres in their blood; these are of an earthier 
nature, and are of a passionate temperament and 
liable to outbursts of passion. Passion produces heat ; 
and solids, when they have been heated, give off 
more heat than fluids. So the fibres, which are solid 
and earthy, become as it were embers inside the 
blood and cause it to boil up when the fits of passion 
come on. That is why bulls and boars are so liable 
to these fits of passion. Their blood is very fibrous ; 
indeed, that of the bull is the quickest of all tocongeal. 
But just as when the earthy matter is taken out 
of mud, the water which remains does not congeal; 
so when the fibres, which consist of earth, are taken 
out of the blood, it no longer congeals. If they are 
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2 As it were, the ‘* raw ”’ material. 

> T have used the terms ‘lard ’’ and “* suet’ rather than 
“soft fat’? and “ hard fat’ because they represent more 
closely the distinction made by Aristotle. The difference 
between them is now known to be less fundamental, and is 
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not taken out, it does congeal, as moist earth does 
under the influence of cold : the cold expels the heat 
and makes the fluid evaporate, as has been said 
before; so it is due to the solidifying effect of 
the cold, and not of the hot, that w hat remains 
becomes congealed. And w hile it is in the body the 
blood is fluid on account of the heat which is there. 
There are many points both in regard to the tem- 
perament of animals and their power of sensation 
which are controlled by the character of the blood. 
This is what we should expect : for the blood is the 
material ? of which the whole body consists—material 
in the case of living creatures being nourishment, and 
blood is the final form which the nourishment assumes. 
Tor this reason a great deal depends upon whether 
the blood be hot, cold, thin, thick, muddy, or clear. 
Serum is the watery part of blood ; and it is watery 
either because it has not yet undergone concoction or 
because it has been already corrupted ; consequently 
some of the serum is the result of a necessary process, 
and some is there for the purpose of producing blood. 
V. The difference between lard and suet? is parallel 


to a difference in the blood. They both consist of ° 


blood that has been concocted as the result of plentiful 
nourishment ; that is, the surplus blood that is not 
used up to nourish the fleshy parts of the animal, but 
is well concocted and well nourished. (This point 
is proved by their greasiness. for grease in fluids is 
a combination of Air and Fire.) This explains 
why there is no lard or suet in any of the bloodless 
animals. And among the others, those whose blood 
is denser tend to contain suet rather than lard. Suet 


due to varying proportions of unsaturated triglycerides and 
the lengths of the carbon chains. 
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is of an earthy character; it contains but little 
water against a large proportion of earth; so it 
congeals just as fibrous blood and broths do. So 
too the animals which have horns but have teeth 
in one jaw only contain suet. And it is clear that 
their natural constitution is full of this element 
(earth) from the fact that they have horns and huckle- 
bones, for they are all of them solid and earthy in 
constitution. On the other hand, the animals which 
have incisor teeth in both jaws and have toes (not 
uncloven hoofs). but no horns, contain lard instead 
of suet. Lard neither congeals nor splits up into 
small pieces when it dries, owing to the fact that 
it is not earthy. 

Lard and suet when present in the parts of animals 
in moderate quantities are beneficial: they do not 
hinder the action of the senses, and they contribute 
towards the health and strength of the body. But 
when the amount of them is excessive they are 
destructive and injurious. This is shown by the 
consideration that if the whole body were to become 
lard and suet, it would perish. The sine qua non of a 
living creature is its sensory part. which is flesh or its 
counterpart ; and since. as I have said before. blood 
is not sensitive, neither lard nor suet. which are just 
concocted blood. is sensitive. Therefore. if the whole 
body were to become either of these. it would have 
no sensation whatever. For this reason. too. unduly 
fat animals age quickly : their blood gets used up to 
produce fat, so there is very little of it left; and 
anything that has but little blood is well on the road 
to “decay. In fact, decay is just a form of blood- 
deficiency; and an animal defeient in blood is 
easily susceptible to the effects of accidental cold and 
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1 Guorov Z!: Gyotos alii. 





9 ¢.g. secretion of semen. See above, on 647 b 27, 
> Plato, Timaeus, 73 c. 
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heat. The same cause is responsible for the com- 
parative sterilitv of fat animals: that part of the 
blood which ought to go to form semen and seed gets 
used up in forming lard and suet, which are formed 
by the concoetion of blood. Heriee in fat animals 
there is either no residue ? at all, or else very little. 

I have now spoken of blood. serum, lard and suet, 
deseribing the nature and the Causes of each of them. 

VI. Marrow, again.is really a form of blood, and not, 
as some? think. the same as the seminal substance¢ 
of the seed. This is proved by the ease of very young 
animals. In the embryo, the parts are composed out 
of blood and its nourtshment is blood ; so it is not 
surprising that the marrow in the bones has a blood- 
like appearanee. As they grow and become mature,? 
the marrow ehanges its colour just like the other parts ¢ 
of the body and the viscera, which while the creature 
is young all have a blood-like appearance owing to the 
large quantity of blood in them. 

Animals which contain lard have greasy marrow, 
like Jard ; those whose concocted blood produces not 
a substanee like lard but suet have suety marrow. 
Henee, in the horned animals which have teeth in 
one jaw only the marrow is suety. and in the animals 
that have teeth in both jaws and are polydactylous it 
is like lard. (The spinal marrow cannot possibly be 
of this nature because it has to be continuous and 
to pass without a break right through the whole 
spine which is divided into separate v ertebrae ; and if 
it were fatty or suety it eould not hold together as 
well as it does, but it would be either brittle or fluid.) 


° Dynamis. See Introduction, pp. 30 ff. and note on 646 a 14. 
@ Lit, “ are concocted.” . 
* A good instance of Aristotle’s usage of the term “ part. 
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1 dAtyors per errorem Bekker. 
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Some animals have no marrow worth mentioning ¢ 
these are they whose bones are strong and close- 
textured: for instanee, the Lion, whose bones con- 
tain so insignificant an amount of marrow that they 
look as if they contained none at all. Now in view of 
the fact that the bodies of animals must have in them 
either bones or the counterpart of bones (e.g. the 
spines in water-animals), it follows of necessity that 
some of them must contain marrow as well, due to the 
enelosing of the nourishment out of which the bones 
are formed. Now we have stated already that the 
nourishment of all the parts of the body is blood. 
And it is quite reasonable that the various sorts of 
marrow should be suety and lardy ; beeause the 
blood undergoes coneoetion owing to the heat pro- 
duced by its being surrounded by bone, and the 
product of blood when it undergoes concoction by 
itself is suet and lard. And also, of the animals that 
have strong, close-textured bones, some have no 
marrow, others have but little, and this is reasonable 
too, because the nourishment gets used up to supply 
the substance of the bones themselves. 

In those animals that have no bones but spine 
instead, the backbone contains the only marrow they 
possess. It is the nature of these creatures to have 
but a small amount of blood, and their only hollow 
spine is that of the backbone. ‘Therefore the marrow 
is formed in it—indeed, it is the only bone where 
there is room for the marrow, and the only one 
which requires something to connect it together, 
owing to its being divided up into segments. 
This also explains why the marrow here is (as 
I have already said) somewhat different fron the 
marrow elsewhere. It has to serve as a fastening, 
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and so it is sticky ; and it is sinewy too so that it 
ean stretch. 

We have now explained why marrow is present in 
certain animals. We have also made clear what 
marrow is. The surplus of the blood-like nourishment 
which is distributed to the bones and spine gets 
enclosed within them, and after it has undergone 
concoction then it is marrow. 

VII. The brain is the next subject on our list. It 
comes appropriately after the marrow, as many think 
that the brain is really marrow @ and is the source of 
the marrow. because, as observation shows, the spinal 
marrow is continuous with the brain. As a matter 
of fact, however, the two are quite opposite in nature. 
The brain is the coldest of all the parts in the body, 
whereas the marrow is hot, as is shown by the faet 
that it is greasy and fat. And that is the real reason 
why the spinal marrow is continuous with the brain. 
Nature is always contriving to set next to anything 
that is excessive a reinforcement of the opposite sub- 
stance, so that the one may level out the excess of 
the other. Now there are many indications that the 
marrow is hot; and the coldness of the brain is 
shown not only by its being culd to the touch, but 
also by its being the driest of all the fluid parts of the 
body and the one that has the least blood in it—in 
fact, it has none at all. It is, however, not a residue, 
nor is it to be classed among the parts that are con- 
tinuous. It is peculiar in its nature, and this after all 
is but reasonable. Inspection shows that the brain 
has no continuity with the sensory parts, but this is 
shown still more unmistakably by the fact that like 
the blood and the residue of animals it produces no 
sensation when it is touched. 


2 Cf. Plato, Tinacus 75 c, dD. 
149 


Brain, 


652 b 


10 


15 


20 


25 


30 


ARISTOTLE 


‘Yadpyer 5é rots Cabos mpos Ti THs dvoews 
OAns cwrnpiav. of pév yap Tod Cov THv puyny 
qibéaot mip 7 ToadrTyy Twa Sdvapuv, hopTiKws 
tibévres: BéAtiov 5° tows ddvar ev rowodttw Twi 
oup.ate ouveatavar. tovtou 8 altioy att Trois THs 
boys epyous UarTjpEeTLKUTATOV tov owpdrov TO 
Deppov éorw: TO Tpépew yap Kal Kuvelv poxijs 
epyov éoti, taba d€ dia ravrTns pddvora yiverat 
Ths Suvapews. dpowov obv To THY wuyny clas 
pdvat mip Kal To mpiova 7) tTp¥Tavov Tov TéKTOVA 
n THY TEKTOVUKTY, OTt 76 épyov mepaiveTat evyds 
addr Awy otow, 6Tt prev ody Gepuornros 7a loa 
bere xeLy dvayKaiov, diAoy | €K ToUTwv: evel 
dmavra deirat Tis evavtias ports, iva Tuyxary xer) 
petpiov Kal Tob péoou (rH yap ovolay exe Tobro 
Kal TOY Adyov, tov 8 dicpasy éxdrepov ovKk exer 
xepis), Sud tavrqy ray aitiav mpos Tov Tijs Kapdias 
TOTOV Kal slid ev abri Deppornra HEepnxaryrat TOV 
eyeparov H q gvars, Kal tovrou xdpw imdpyet TovTO 
TO poptov Tois Cots, THv dvow éyov Kouwy datos 
Kal yijs, Kal dud ToUTO Ta Cuev)’ evaia exer TaVTA 
eynedaroy, Tav 8 dAAwy obdev ws elzelv, tAAY drt 
KaTa TO avadoyor, ofov 6 7oAvTOUS: dALydOepjLA ‘yap 
mavra Sia THY avayiiav. 

‘O pév obv éyrédados evxparov moet THY ev TH 
apd dla Oeppornra kat Céow: tva S€é Kal zobTo TO 
pOptov Tuyxavy, peetpias Beppdratos, ag’ éxatépas 
tis drAcBos, Tis Te peyays wat THs Kadoupevns 
dopTis, TeAcvT@aw ai préBes els THY pjyveyya Try 

1 (nev) Rackham. 
2 e.g. Democritus ; see Aristotle, De anima, 403 b 31. 
» Or, * proportion.” 
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The brain is present in order to preserve the animal 
organism as a whole. Some * maintain that the Soul 
of an animal is Fire or some such substance. This is 
a crude way of putting it; and might be improved 
upon by saying that the Soul subsists in some body 
of a fiery nature. The reason for this is that the 
hot substance is the most serviceable of all for the 
activities of the Soul, since one of the activities of 
the Soul is to nourish; another is to cause motion ; 
and these are most readily effected by means of 
this substance (viz. the hot). So to say that the 
Soul is fire is like saying that the craftsman, or his 
craft, is the saw or the auger which he uses, on 
the ground that the activity is performed while the 
two are near together. From what we have said this 
at any rate is clear: animals must of necessity have in 
themacertainamount of heat. Now,everything needs 
something to counterbalance it, so that it may achieve 
moderation and the mean; for it is the mean, and 
not either of the extremes apart, which has re- 
ality and rationality.? Vor this cause nature has 
contrived the brain to counterbalance the region of 
the heart and the heat in it ; and that is why animals 
have a brain, the composition of which is a combina- 
tion of Water and Earth. Hence, although all 
blooded animals have a brain, practically none of 
the others has (unless it be just a counterpart, as 
in the case of the Octopus), for since they lack blood 
they have but little heat. 

The brain. then, makes the heat and the boiling in 
the heart well blent and tempered ; yet in order that 
the brain may still have a moderate heat, blood- 
vessels run from the great Blood-vessel and what is 
known as the Aorta, till they reach the membrane 
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1 (kat) Rackham. 
2 Podepos coni. Buss. (turbidi X): woAod vulg. 
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which surrounds the brain. And in order to prevent 
injury being done through heat, the blood-vessels 
surrounding it are not few and large but small and 
multitudinous ; and the blood is not muddy and 
thick but thin and clear. This also explains why 
fluxes begin in the head; they occur when the 
parts around the brain are colder than the rightly- 
proportioned blend.* What happens is that, as the 
nourishment exhales upwards through the blood- 
vessels, the residue from it becomes cooled owing 
to the specific nature of the brain, and produces 
fluxes of phlegm and serum. And we should be justi- 
fied in maintaining that this process resembles, on 
a small scale, the one whieh produces rain-showers. 
Damp vapour exhales up from the earth and is carried 
into the upper regions by the heat; and when it 
reaches the cold air up aloft, it condenses back again 
into water owing to the cold, and pours down to- 
wards the earth. However, so far as Natural Philo- 
sophy is concerned with these matters, the proper 
place to speak of them is in the Origins of Diseases.® 

Furthermore, it is the brain (or, if there is no brain, 
its counterpart) which produces sleep in animals. 
It cools the onflow of blood which comes from the 
food (or else is due to other causes of the same sort), 
and weighs down the part where it is (that is why 
when a person is sleepy his head is weighed down), 
and eauses the hot substance to escape below to- 
gether with the blood. Hence, the blood accumu- 
lates unduly in the lower region of the body and 
produces sleep; at the same time it takes away 
from those animals whose nature is to stand upright 
the power to do so, and the others it prevents from 


9 See p. 38. > No such treatise exists. 
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2 See De somno, 455 b 28 ff., especially 456 b 17 ff. 
> The cranial bone, which covers the anterior fontanelle. 
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holding their heads upright. These matters have 
been spoken of separately in the treatises on Sensation 
and on Sleep.* 

I said the brain is compounded of Water and 
Earth. This is shown by what happens when it is 
boiled. Then it becomes solid and hard: the earthy 
substance is left behind after the Water has evapor- 
ated owing to the heat. It is just what happens 
when pulse and other forms of fruit are boiled ; they 
also get hard and earthy altogether, because the 
greater part of them is earth, and the fluid mixed 
with it departs when they are boiled. 

Of all the animals, man has the largest brain for 
his size ; and men have a larger brain than women. 
In both cases the largeness is due to there being a 
great deal of heat and blood in the region around the 
heart and the lung. This too explains why man is 
the only animal that stands upright. As the hot sub- 
stance prevails in the body it induces growth, begin- 
ning from the centre along its own line of travel. 
It is against great heat, then, that a large supply of 
fluid and cold is provided. This bulk of moisture 
is also the reason why the bone that surrounds the 
brain (called by some the bregma)? is the last of all 
to solidify ; the hot substance takes a long time to 
evaporate it off. This phenomenon does not occur 
in any other of the blooded animals. Again, man 
has more sutures in the skull than any other animal, 
and males have more than females. ‘The size of the 
brain is the reason for this also; it is to secure 
ventilation, and the larger the brain, the more 
ventilation it requires. Ifthe brain becomes unduly 
fluid or unduly solid, it will not perform its proper 
function, but will either fail to cool the blood or else 
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@ At De gen. an. 722 a, 776 a 15 ff. 
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will make it set fast, thus producing various forms of 
disease, madness, and death. Indeed, the heat that 
is in the heart, being the source, is extremely re- 
sponsive to any influence upon it; and if the blood 
which surrounds the brain undergoes any change or 
any other affection, then this heat at once becomes 
sensitive of it. 

We may now claim to have considered all the fluids 
which are present in animal bodies from their very 
earliest stages. There are others which are first 
produced only at some later stage, and among these 
we must reckon the residues of the nourishment— 
that is to say, the deposits from the bladder and 
from the gut; and also semen, and milk; these 
make their appearance according to the species and 
sex of the animal concerned. Discussion of the resi- 
dues of the nourishment will come in appropriately 
during our general consideration and examination 
of nourishment ; we shall then show in what animals 
they occur, and why they do so. Semen, which 
gives rise to generation, and milk, which exists on 
account of generation, we shall deal with in the 
treatise on Generation.* 

VIII. We must now go on to consider the rest of Flesh and 
the uniform parts. Let us take first of all Flesh (and, ?°°* 
where Flesh is absent, its counterpart), for this is to 
animals both a principle and a body in itself. Its 
primacy can also be logically shown, as follows. We 
define an animal as something that has the power of 
sensation, and chiefly the primary sensation, which 
is touch ; and the organ through which this sensation 
is effected is the flesh (or its counterpart). And 
flesh is either its primary organ (comparable to the 
pupil in the case of sight), or else it is the organ and 
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* Apparently because the objects with which it deals are 
more “ corporea]”’ than those of the other senses—it has 
to be in bedily contact with them. 

> As apart from a@ priori reasoning. 

¢ Sometimes, as here, at counterpart ” could be represented 
by the modern term ‘ analogue.” 

4 Lit., “ the soft-shelled creatures.” 
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the medium of the sensation combined in one (com- 
parable to the pupil pls the whole of the transparent 
medium in the case of sight). Now not only was it 
pointless, it was impossible for Nature to make such 
a combination in the case of the other senses ; with 
toueh, however, it was due to necessity, since its 
sense-organ is the only one which is corporeal— 
or at least it is definitely the most corporeal one.* 
It is also clear from our actual experience in sensation® 
that all the other parts exist for the sake of the organ 
of touch (the flesh). In these linclude the bones, the 
skin, the sinews, the blood-vessels ; also the hair, nails 
of every sort and kind, and the like. The bones, 
for instanee, which are hard in substance, have been 
devised for the preservation of the soft parts. The 
same is true of the counterpart ¢ of the bones in other 
creatures : two examples in species of fish are spine 
and cartilage. 

Now with some animals this hard supporting 
substance is situated inside the body, with others 
(some of the bloodless ones) it is outside. It is out- 
side in the case of all the Crustacea“ (e.g. the Crabs 
and the group of Crayfish), and the group of Testacea? 
too, e.g : thas: that ine Rao nas Oysters. All these 
have their fleshy part inside, and the earthy part 
which holds it together and protects it is out- 
side—outside, because it performs an additional 
function as well: since these creatures are bloodless, 
they possess but little heat, and the shell acts like 
a couvre-feu; it encloses the faintly burning heat 
and protects it. Another quite ditferent group of 
creatures, the Turtles and the group of freshwater 


¢ Lit., “the shell-skinned creatures.’ ‘‘ Testacea”’ is the 
nearest modern term. See Introduction, p. 23. 
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1 [dy] seclusi. © ypnoperara ely SU. 
3 76 Platt: ra vulg. 4 <yévos) Platt. 
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Tortoises, are apparently in like case. On the other 
hand, the Insects and the Cephalopods are differ- 
ently constructed from these, as well as being 
different from each other. Not only, as it appears, 
have they no bony part, but they have practically 
no earthy part at all distinct from the rest of the 
body. ‘The Cephalopods are almost wholly soft 
and fleshy, yet in order to prevent their bodies 
from being easily destructible as fleshy struc- 
tures are, the substance of which they are formed 
is intermediate between flesh and sinew, having the 
softness of flesh and the elasticity of sinew. When 
it is split up, it breaks as flesh does, that is, not 
longitudinally but into circular portions. The reason 
for this seems to be that such a structure secures 
the greatest strength. There is found also in these 
creatures the counterpart of the spinous bones of 
fishes ; examples are: the “ pounce ” (os sepiae) of 
the cuttlefish, and the “pen” (gladius) of the 
calamaries. Nothing of this sort, however, appears 
in the Octopuses: this is because in them what is 
called the ‘‘ head” forms but a small sac, whereas 
in the cuttlefish and calamaries the “head” is of 
considerable length. So we see that, in order to 
secure that they should be straight and inflexible, 
nature prescribed for them this hard support, just 
as she gave to the blooded creatures bones or spines. 
Quite a different contrivance obtains in the Insects— 
different both from the Cephalopods and from the 
blooded creatures, as has already been stated. In 
the Insects we do not find the clear-cut distinction 
of hard parts and soft ; here, the whole body is hard, 
yet its hardness is such that it is more fleshlike than 
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bone is and more bony and earthy than flesh. The 
purpose of this is to ensure that the body shall not 
easily break up. . 

IX. The system of the bones is similar to that of Bones. 
the blood-vessels : each is a connected system begin- 
ning from one point. There is no such thing as a 
bone by itself in isolation ; every bone is either 
actually part of the connected scheme, or else is 
attached to it and so is in contact with it. This 
enables Nature to use any couple of bones either 
as a single connected piece, or, when flexion is 
required, as two distinct pieces. In like manner, 
there is no such thing as a blood-vessel by itself in 
isolation: they are all of them parts of one blood- 
vessel. An isolated bone could never discharge the 
function for which all bones exist; for, being dis- 
continuous and disconnected from the rest, it could 
never serve as the means either for bending or for 
straightening a limb ; but worse than that, it would 
be a source of harm, like a thorn or an arrow sticking 
in the flesh. Similarly, if we imagine a blood-vessel 
isolated and not connected with the source of them 
all, it could never keep the blood within it in a proper 
condition, since it is the heat which comes from that 
source which prevents the blood from congealing, as 
is shown by the putrefaction of blood when separ- 
ated from it. This source of the blood-vessels 
is of course the heart, and the corresponding source 
of the bones in all bony species is what is called the 
backbone. The system of the bones is a connected 
whole, starting from the backbone, since the back- 
bone connects together the length of the animal's 
body and holds it straight. Now although this back- 
bone is a unity because it is connected together, it 
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is also a thing of many parts because of its division 
into vertebrae, since the body must be able to bend 
while the animal is in motion. And the bones of the 
various limbs (in those animals which have them) 
are connected with this backbone, from which they 
originate. Some of them have extremities which fit 
on to each other: either (a) one is hollow and the 
other rounded, or (6) both are hollow and hold a 
huckle-bone between them (as it might be a bolt), 
to admit of bending and extension, since these 
movements would be quite impossible or at any rate 
unsatisfactory without such an arrangement. (c) 
There are some joints in which the adjacent ends of 
the two bones are similar in shape ; [these are bound 
together by sinews,] and there are pieces of cartilage 
inserted in between them, like a pad, to prevent 
them from rubbing against each other.? 

Now the whole system of the bones exists to sub- 
serve the fleshy parts of the body, which have their 
place around the bones and are attached to them by 
thin fibrous threads. Modellers who set out to mould 
an animal out of clay or some other plastic substance 
begin first of all with a hard and solid core and mould 
their figure round it. Nature’s method has been the 
same in fashioning animals out of flesh. With one 
exception, all the fleshy parts have a core of bone: 
for the parts that move and bend, this is present as 
a means for enabling the limb to bend; for those 
that do not move, it serves as a protection: an 
example of this are the ribs, enclosing the chest, 
which are a means of protection for the viscera in 


* The text of this paragraph has been confused by a 
number of interpolations, most of which I have omitted in 
translating. 
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* Cartilaginous fishes, including the sharks. 
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the region of the heart. The exception is the parts 
near the belly, which in all animals are boneless. 
The purpose of this is that the swelling which takes 
place of necessity after the receipt of nourishment 
inay not be hampered, and (in females) to prevent 
any interference with the growth of the fetus. 

The nature of the bones is similar in all viviparous 
animals (that is, internally viviparous as well as 
externally) ; and as the Vivipara are much larger 
proportionately in bodily size than other animals, 
their bones are strong. In some places many of these 
animals grow to a great size, as for example in Libya 
and other hot dry countrics. These large animals 
need stronger and bigger and harder supports, 
especially those of them that are particularly violent 
in their habits. Hence, the bones of males are harder 
than the bones of females, and those of carnivorous 
animals than those of herbivorous, because the car- 
nivorous have to fight for their food. An example 
is the Lion: it has such hard bones that when they 
are struck fire is kindled as it is from stones. Note 
that the Dolphin, being viviparous, has bones like the 
other viviparous creatures, and not fish-spines. 

In the creatures which though blooded are not 
viviparous Nature has made a serics of graduated 
changes: for example, birds have bones, but they 
are weaker than the bones of the Vivipara. The 
oviparous fishes have fish-spine, not bone; and the 
serpents have bone whose nature is that of fish-spine ; 
except the very large species, and they have bones, 
because (just like the Vivipara) if their bodies are 
to be strong the solid framework of them must be 
stronger. ‘The creatures called Selachia “ have spines 
made of cartilage. This is because their movement 
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1 fupddes Z. 2 Lunddn EPSZ. 
3 [ra (Ha] secludit Rackham. 





9 Cf. the ‘law of organic equivalents.” 
> See note on 644.4 17. 
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has to be somewhat supple, and aecordingly the 
supporting framework of their bodies must be some- 
what pliable, not brittle. In addition, Nature cannot 
allot the same plentiful supply of any one substanee 
to many different parts of the body ;¢ and in the case 
of the Selachia she has used up all the available earthy 
substance in constructing their skin. In the Vivipara 
too there are many instances of cartilaginous bones : 
they are found where it is an advantage that the 
solid framework should be pliable and glutinous for 
the benefit of the flesh that surrounds them. This 
applies to the ears and the nostrils. Such projecting 
parts quickly get broken if they are brittle. Car- 
tilage and bone are the same in kind and differ 
only by “the more and less’’’; so neither of them 
continues to grow when it has been cut out of the 
living organism. 

The cartilages of land-animals contain no marrow— 
that is, no marrow existing as a separate thing. 
What in ordinary bones is separable is here mixed 
in with the body of the cartilage and gives it its 
pliable and glutinous character. In the Selachia, 
however, although the backbone is cartilaginous it 
contains marrow, because it stands to these creatures 
in place of a bone. 

The following substances or “ parts’ resemble 
bones very closely as regards their feel: the various 
sorts of nail; hoof and talon; horn, and beak. 
All these substances are present for the sake of self- 
defence. This is shown by the fact that the complete 
structures which are made out of them and bear the 
same names—e.g. the complete hoof, or horn—have 
beencontrived in each case by Nature for the creature’s 
self-preservation. We must reekon the tecth in this 
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if A 
yevécews Adyois apudtrovaay exe THY oKEYp TO 
pev yap ait&v apyn 76 Sé tpody T&v ywopdvwr 
éariv. 


X. Név 5é Aéywpev olov ax dpyis madw, apéd- 
pevot mparov amo THY TpUTWY. TAL yap Tots 


1 oxdreos Buss. (andrews EY), 
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class too. In some creatures tecth are present to 
discharge one function only—viz. mastication ; in 
others they are a means of force as well (e.g. 
sawlike teeth and tusks). All these parts are 
of necessity earthy and solid in character; that 
is the proper sort of substance for a weapon. 
So there is a tendency for all parts of this sort to 
appear in the four-footed Vivipara more extensively 
than in man, because the former all have more earthy 
matter in their constitution. We shall, however, con- 
sider these substances, and the other kindred ones 
such as skin, bladder, membrane, hair, feather, and 
the counterparts of them, and all such parts, when 
we come to deal with the non-uniform parts. Then 
also we shall consider the Causes of them and for 
what purpose each of them is present in animal bodies; 
since it is true to say, of both sets of things, that our 
knowledge of them must be derived from a study of 
the functions which they discharge. The reason why 
we have just been taking them with the uniform 
substances and out of their proper order is that in 
them the name of the complete structure is the same 
as that of a portion of it, and also because the sources 
and principles of them all are bone and flesh. We 
also left out all mention of semen and milk when we 
were considering the fluid uniform substances. As 
semen is the source of the things that are generated 
and milk is the food that feeds them, the proper place 
to discuss these is in the treatise dealing with 
Generation. 


X. We may now make what is practically a fresh Tne non. 
beginning. We will begin first of all with the things hee 
that come first in importance. 
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Tovs Kapmovs.) Tpitov dé pépos ev maoiv eote TO 
an ~ ¢ 
ToUTWY péaov, ev @  apyy eoTw 7 THs Cwhs. 7 
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mpagers dAlywr opydvwy % xphaws: 610 Bewpnréov 
Kal? aira mepi tis idéas adta@v. ta 5€ mpds TO 
Civ atcOnow eyovra aoAupopdhotépay exer TH 
5idéav, Kal ToUTwy éTepa mpo érépwv paMov, Kal 
ToAvyovotépay oawy py jovoy Tot Cnv aAAa Kal 
A PA f¢ , f PS Ce See aan | 
70d «d Cv % dias peteiAndev. towotro 8 eorl 7d 
Tav avOpirwy yévos' } yap povov petéxer Tod 
Belov Tav Hpiv youpiswwy Cadwv, 7) pddvora mdvrwr. 
wore Sia Te TobTo, Kai dia TO yrvodpysov eivas 
a > bs a ‘ ~ ” f ra 
10 padtor attot thy tav éEwlev popiwy popdrjy, 
mept Tovtov Aextéov mpatov. evlds yap Kai Ta 
dvoet propia Kata pvow exer TovTW pdv|w, Kal TO 
1 zois TeAclos Peck: trois ye 7. Ogle: xat redccoupévors Kal 


reAreios Platt: nat reAetous vuler. 
2 ddiaow SUY: adyjoovorw alii. 





2 These three parts of the “‘ perfect”? animals are again 
referred to at De juv. et sen. 408 a13 ff. At De gen. an. 
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An animal can neither exist nor grow without food. 
Therefore in all living creatures of perfect formation 4 
there are two parts most necessary above all: one by 
which food is taken in and the other by which residues 
are eliminated. (Plants—which also we include 
under the head of living things—have, it is true, no 
place for the useless residue, but this is because their 
food, which they get out of the earth, is already con- 
cocted before it enters them, and instead of this 
residue they yield their fruit and seeds.) And in all 
creatures there is a third part intermediate between 
these indispensable two, and this is the seat of the 
source and principle of life. Plants, again, are so made 
as to remain in one place, and thus they do not exhibit 
a great variety of non-uniform substances; they have 
few actions to perform, and therefore but few organs 
are needed to perform them. For this reason we must 
consider plants and their formations separately. But 
with creatures that not only live but also have the 
power of sensation, the formations are more varied, 
and there is more diversity in some than in others, the 
greatest variety being found in those creatures which 
in addition to living have the capability of living the 
good life, as man has. Man is the only onc of the 
animals known to us who has something of the divine 
in him, or if there are others, he has most. This is 
one reason why we ought to speak about man first, 
and another is that the shape of his external parts is 
better known than that of otheranimals. Another and 
obvious reason is that in man and in man alone do the 
natural parts appear in their natural situation: the 





733b1 and 737b16, 26, the ‘ perfect animals are the 
viviparous ones. For the ‘most highly finished” animals 
see 666 a 28. 
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: 7 i bf ~ 3 cA e > sh 
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t ft nn € . hi > 4 aa - nn 
6 Tém0s @v oO TEpt Tov eyKédadov TodvarTiov av 
cn ~ e > 
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/ 2 A nn 3 cA , > s 
Kéhados (ob yap dv éddvato Kataipdyew areaivey 
atdros Alav), rev 7° alcOnoewv ovK altos oddEemlas, 
6s ye dvaicbytos Kat atrés éotw wonep dt.odv 
a TMV TepiTTwudTwY. GAN oby evpicKovTeEs bea 
tiva. aitiay evar tav aicOjoewy ev TH Kehadf 
tots Caos eloi, tobro 8 dpdvres tdiairepov dv 
t&v ddAwy popiwv, éx avdAdAoycopot mpds dAAndva 
ouvdvatovaw. ott prev ody apy? Ta&V aicbjcewy 
gor 6 mept Tv Kapdiav Tém0s, SuoproTar mpd- 
Tepov év Tois mept aiclijcews, Kat StdTe at prev dvo 
~ x 
so Pavepas npTnuevar mpos THY Kapdiay eicaiv, 7 TE 
TOV anTav Kal } TOV xupdv, THv S€é Teidv prev 
loll ’ ft if bd x si ad Ld > 3 
Ths dadpyoews péon, akon dé Kat dxus uddvat’ év 
~ ~ A ‘ ~ > f , ee \ 
TH Kedar bia THY TOV alcOnTnpiwv daw ciat, Kat 








* See the identical phrase in De resp. 477 a 22. 
> Cf. Plato, Timaeus 75 a-c. 
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upper part of man is placed towards the upper part 
of the universe.* In other words, man is the only 
animal that stands upright. 

In man, the head is lacking in flesh, and this follows of the 
of necessity from what we have said about the brain, Head: the 
Some ® say (erroneously) that if the head abounded Sense 
with flesh mankind’s lifespan would be longer than %*"* 
it is, and they explain the absence of flesh as on pur- 
pose to facilitate sensation, their view being that the 
brain is the organ of sensation, and that sensation 
cannot penetrate parts that are too fleshy. Neither 
of these assertions is true. The truth is that if 
the part surrounding the brain were fleshy, the 
effect of the brain would be the very reverse 
of that for which it is intended: it would be 
unable to cool the rest of the body because it would 
be too hot itself. And, of course, the brain is not 
responsible for any of the sensations at all; it has no 
more power of sensation than any of the residues. 
People adopt these erroneous views because they are 
unable to discover the reason why some of the senses 
are placed in the head ; but they see that the head 
is a somewhat unusual part, compared with the rest, 
so they put two and two together and argue that 
the brain is the seat of sensation. The correct view, 
that the seat and source of sensation is the region 
of the heart, has already been set forth in the treatise 
Of Sensation, where also I show why it is that two of 
the senses, touch and taste, are evidently connected 
to the heart ; of the remaining three, smell is placed 
between the other two, hearing and sight, and these 
are practically always located in the head: this is 
owing to the nature of the organs through which 


© De sensu, 438 b 25 ff. 
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A > ~ ta i uv > > ba 
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” € fa > A A ” > ww 
dgapkos % Kedady éatw: To yap omtabev odk yet 
3 ‘3 ” BAe ’ 
eyxédadoy, acapKkov 6° dpoiws. 
w A ‘ A > A DA. / wv ~ 4 
Eye 8€ Kai tiv axony edrAdyws eva tov Cowy 
ev TH TOT@ TH wept THv Kedhadjy: 7d yap Kevoy 
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1 (éxei 2 . . atcOy7rdv) Cook Wilson, qui et (od) post 
Acyopevor, 1. 35. 
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they operate. Sight is always located there. The 
case of hearing and smell in fishes and the like 
shows that the opinion I maintain is patently correct. 
These creatures hear and smell, although they have 
no obvious and visible organs for these senses in the 
head. As for sight, it is reasonable enough that 
when present it should always be located near the 
brain, for the brain is fluid and cold, and the sense- 
organ of sight is identical in its nature with water, 
which of all transparent substances is the easiest to 
keep confined. Again, those senses which are in- 
tended for more precise work than the others must 
necessarily receive greater precision by being situ- 
ated in parts where the blood is specially pure, since 
the movement of the heat in the blood ousts the 
activity appropriate to sensation. These are the 
reasons why the organs of these senses are placed in 
the head. 

Now the back of the head is free from fleshiness as 
well as the front. This is because the head is the 
part which all animals that possess one have to hold 
as upright as possible. Nothing that carries a burden 
can raise itself upright, and the head would be 
burdened if it were well covered with flesh. And 
this is another reason to show that the lack of flesh 
on the head is not for the purpose of enabling the 
brain to function in sensation. There is no brain in 
the back of the head, although the back has no more 
flesh on it than the front. 

Some animals have their organ of hearing as well 
as of sight located in the region of the head, This is 
well explained on our view, which is that the organ 
of hearing is of air. The space in the head called the 
vacuum is full of air. 
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@ This passage seems to be a note on a remark which comes 
a few lines below, and should probably be omitted from the 
text. Part of it is taken from 666 a 16. 
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Passages (or channels) run from the eyes to the 
blood-vessels that are round the brain. And, again, 
a passage runs from the ears and connects to the 
back of the brain. 

{No bloodless part is capable of sensation, nor 
indeed is the blood itself. It is the parts which are 
made out of blood that have this faculty. Hence, 
in the blooded animals, no bloodless part is capable 
of sensation, nor indeed is the blood itself, for it is 
no part of animals.]? 

The brain, whenever there is one, is in the forepart 
of the head. This is (a) because all acts of sensation 
take place in a forward direction ; (b) because the 
heart, from which sensation has its origin, is in the 
forepart of the body; and (c) because the process 
of sensation depends upon parts that have blood 
in them, whereas the sac at the back of the head 
contains no blood-vesscls at all. In fact, Nature 
has located the sense-organs in a very satisfactory 
manner. The ears are half-way round the cireum- 
ference of the head, because they are to hear sounds 
from all directions alike and not only from straight 
before them. The eyes face front: this is because 
sight is along one straight line, and we must be able 
to see along the line in which we are moving, which 
is directly forward. The nostrils are between the 
eyes, and this is quite reasonable. Fach of the 
sense-organs is double, because the body itself is 
double : it has a right side and a left side. It must 
be admitted that this duality is not at all clear in the 
case of touch: this is because the primary sense- 
organ of touch is not the flesh or a corresponding part, 
but something internal. With the tongue the duality 
is not very clear, but more so than with touch. 
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@ Aristotle seems to refer here to the forked tongues of 
certain animals. See 660 b 7 ff. 
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(Taste, in fact, is itself, as it were, a sort of touch.) 
The duality is plain, however, even with this sense, 
for it is seen to be divided.2 With the other senses, 
the organ is more evidently parted into two: there 
are two ears and two eyes, and two passages for the 
nostrils in the nose. The sense of smell, if it had 
been otherwise placed—separated into two, that is, 
like the sense of hearing—would not have been 
able to perform its proper function; nor would 
that part of the body in which it is situated, since 
in animals which have nostrils, the sensation of 
smell is effected by means of inspiration, and this 
part is at the front and in the middle. ‘This is 
why Nature has brought the nostrils together in a 
straight line and made them the central of the three 
sense-organs in the head, located where the motion 
of in-breathing takes place. 

In the other animals as well as in man these sense- 
organs are very satisfactorily arranged as required 
by the peculiar nature of each animal. XI. For 
instance, the quadrupeds have ears that stand out free 
from the head, and they are higher than the eyes— 
or appear to be, although this is not really so: it is 
an illusion due to the fact that these animals are not 
upright but stand on all fours. And as they are 
usually in this posture when in motion, it is useful for 
them to have their ears well up in the air, and also 
movable: this enables them to be turned round and 
oick up sounds better from all directions. 

XIE. Birds have the auditory passages only, 
owing to the hardness of their skin, and because 
they have feathers instead of hair, which means that 
they have not got the right material for forming 
ears. The same argument applics to those oviparous 
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2 Or, “imperfectly developed.” Cf. Bk. III. ch. viii. 
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quadrupeds which have horny scales. One vivi- 
parous animal, the Seal, has no ears but only auditory 
passages ; but this is because, though a quadruped, 
it is deformed. 

XIII. Man, the Birds, and the Quadrupeds (both 
viviparous and oviparous) have a protective covering 
for their eyes. The viviparous quadrupeds have 
two eyelids to each eye (which also enable them 
to blink) ; some of the birds, especially the heavily 
built ones, and the oviparous quadrupeds, when 
they close their eyes, do so with the lower eyelid ; 
birds, however, can blink, with the aid of a mem- 
brane that comes out of the corner of the eye. The 
reason for the existence of these protective cover- 
ings is that the eye is fluid in order to ensure 
keenness of vision. If the eye had been con- 
structed with a hard skin it would of course have 
been less liable to injury by impact from without, 
but its vision would have been duller. For this 
cause the skin round the pupil is left thin and fine, 
and the safety of the eye is ensured by the addition 
of the eyelids. The movement of the eyelids known 
as blinking is a natural and instinctive one, not 
dependent on the will, and its object is to prevent 
things from getting into the eyes. All animals 
that have eyelids do it, but human beings blink 
most of all, because they have the thinnest and 
finest skin. ; 

Now the eyelid is encased with skin ; and that is 
why, like the tip of the foreskin, it will not unite 
again once it has been cut, because both of them 
are skin and contain no flesh. 

We said just now that some birds and the ovi- 
parous quadrupeds close the eye with the lower 
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eyelid only. This is due to the hardness of the 
skin which surrounds the head. (a) The heavily 
built birds are not great fliers, and so the material 
which would have supplied growth for the wings has 
been diverted, resulting in thickness of the skin. 
These creatures, then, use only the bottom eyelid to 
cover the eye; whereas pigeons and such use both 
eyelids. (6) With regard to the oviparous quad- 
rupeds: As the horny scales with which they are 
covered are in every case harder than hair. so their 
skin also is harder than ordinary skin. And as the 
skin on their heads is hard, they can have no upper 
eyelid; but lower down the skin has some flesh with 
it, and so they have a lower eyelid that is thin and 
extensible. 

Now the heavily built birds blink not with this 
lower eyelid, because its motion is slow, but with 
the membrane above mentioned, whose motion is 
swift, as is requisite. This blinking or nictitating 
begins at the corner of the eye nearest the nostrils, 
because it is better that the membranes should have 
one place of origin rather than two, and in these birds 
this is where the eye and nostril are conjoined ; also, 
the front is more a place of origin than the side. 

The oviparous quadrupeds do not blink in this 
way, because, unlike birds, which have to use their 
eyes over great distances, they go upon the ground, 
and therefore there is no need for them to have 
fluid eyes or great accuracy of sight. The crook- 
taloned birds are sharp-sighted, for they view their 
prey from above, and that also explains why they 
fly to a greater height than other birds. The 
birds that remain on the ground, however, and do 
not fly much (e.g. barn-door fowls and the like) are 
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not sharp-sighted, since there is no urgent necessity 
for it in their kind of life. 

Many differences in the eye itself are found among 
the Fishes, the Insects and the hard-skinned Crus- 
tacea, though not one of them has eyelids. In the 
hard-skinned Crustacea there cannot be an eyelid at 
all, for the action of an eyelid depends upon swift 
working of the skin. To compensate for the lack 
of this protection, all these creatures haye hard 
eyes: it is as though the eyelid were all of a piece 
with the eyeball, and the creature looked through 
the lid as well. But since the vision is bound to be 
dimmed by this hardness of the eye, Nature has 
given the Insects (and even more noticeably the 
Crustacea) movable eyes, just as she has given some 
quadrupeds movable ears; this is to enable them 
to turn towards the light and catch its rays and so 
to quicken their vision. Fish have fluid eyes for the 
following reason. ‘They move about a good deal and 
have to use their sight over long distances. Now 
when land-animals do this, they are looking through 
air, which is highly transparent ; but fish move about 
in water, which is inimical to sharpness of vision ; so 
to counteract its opacity their eyes are fluid in 
composition. At the same time, water contains far 
fewer objects to strike against the eyes than the air 
does; hence fish need no eyelids, and because 
Nature never makes anything without a purpose, 
they have none. 

XIV. Those animals that have hair on their body 
have eyelashes on their eyelids: the others (birds 
and the creatures with horny scales) have none. 
There is one exception to this rule: the Libyan 
ostrich, which has eyelashes. The cause of this 
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will be explained later.¢ Man is the only animal 
which has eyelashes on both lids. Why is this? 
The quadrupeds tend to have more hair on their 
backs than on the underside of the body; but in 
man the reverse is true. The purpose of hair is to 
give protection ; and as the quadrupeds go on all 
fours, they need more protection on their backs ; so 
they have no hair on their front, although the front 
is the nobler of the two sides. Man goes upright, 
and so there is nothing to choose as regards his need 
of protection between front and back. Therefore 
Nature has prescribed the protection for the nobler 
side, the front—an example of how, out of given 
conditions, she is always the cause of that which is 
the better. This, then, is why none of the quad- 
rupeds has lower eyelashes (though some have a 
few scattered hairs growing on the lower eyelid), 
or hair in the axillae or on the pubes, as man has, 
Instead of this, some of them have thick hair all 
over the back part of® their body (e.g. dogs), some 
of them have a mane (e.g. horses and such), others 
a flowing mane, like the male lion. Again, if an 
animal has a tail of any length, Nature decks that 
with hair too; long hair for tails with a short stem 
(e.g. horses), short hair for tails with a long stem. 
This, however, is not independent of the general 
condition of the whole animal, for Nature gives 
something to one part of the body only after she 
has taken it from another part. So when she has 
made an animal’s body extremely hairy, we find 
that there is not much hair about the tail. An 
example of this is the Bears. 


2 See 697 b 13 ff. 
5 Platt deletes ‘‘ the back part of.” 
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1 épyudrewy scripsi: epypdrwr Bekker: éepuyazwy editores. 


@ This is one of the passages fastened upon by Bacon in 
his tirade against the importation of final causes into physics, 
Adv. of Learning (publ. 1605), ii. pp. 29, 30: “ This I finde 
done not onely by Plato, who euer ancreth vppon that shoare, 
but by Aristotle, Galen, and others, who do vsually likewise 
fall vppon these flatts of discoursing causes ; For to say that 
the haires of the Eye-liddes are for a quic-sette and fence about 
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Man has the hairiest head of all the animals. This 
is (a) due to necessity, because the brain is fluid, and 
the skull has many sutures ; and a large outgrowth 
necessarily oecurs where there is a large amount of 
fluid and hot substance. But also (6) it is on purpose 
to give protection ; that is, the hair affords shelter 
both from excessive cold and from excessive heat. 
The human brain is the biggest and the most fluid 
of all brains ; therefore it needs the greatest amount 
of protection. <A very fluid thing is very liable both 
to violent heating and violent cooling, while sub- 
stances of an opposite nature are less liable to such 
affections. 

This, however, is a digression. We were led into it 
because the subject was connected with our investi- 
gation of the cause of eyelashes. Anything further 
that there is to be said about it will be said in its 
proper place. 

XV. Both eyebrows and eyelashes exist to afford 
protection to the eyes : the eycbrows, like the caves 
of a house, are to protect the eyes from the fluids 
that run down from the head ; the eyelashes are like 
the palisades which are sometimes put up in front of 
an enclosure ; their purpose is to keep out things that 
try to get in.? However, the eyebrows are placed 
where two bones join (which is why they often get so 
thick in old age that they have to be cut); and the eye~ 
lashes are placed at the ends of small blood-vessels, 
which have to stop where the skin itself comes to 


the Sight . . . and the like, is well inquired & collected in 
Merapnisicxy, but in Puisicxr they are impertinent.” But 
there is no incompatibility, p. 83, ‘‘ for the cause rendred 
that the haires about the Eye-liddes are for the safeguard of the 
sight, doth not impugne the cause rendred, that Pilositie is 
incident to Orifices of Moisture.” See also Xen. Mem. i. 4. 6. 
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an end. Thus, owing to the faet that the moisture 
which comes off is corporeal in composition, hair must 
be formed at these places even on account of a neces- 
sary cause such as this, unless some function of Nature 
impedes by diverting the moisture to another use. 
XVI. The general run of viviparous quadrupeds 
differ very little among themselves as regards the 
organ of smell. The following variations occur, how- 
ever. Those animals whose jaws project forward and 
become gradually narrower, forming what is called 
a snout, have the organ of smell in their snout—this 
being the only possibility ; in the others, the jaws 
and nostrils are more definitely separated. The 
elephant’s nose is unique owing to its enormous size 
and its extraordinary character.*. By means of his 
nose, as if it were a hand, the elephant conveys 
his food, both solid and fluid, to his mouth; by 
means of it he tears up trees, by winding it round 
them. In fact, he uses it for all purposes as if it 
were a hand. This is because the clephant has a 
double character: he is a land-animal, but he also 
lives in swamps. He has to get his food from the 
water ; yet he has to breathe, because he is a land- 
animal and has blood ; owing to his enormous size, 
however, he cannot transfer himself quickly from the 
water on to the land, as do quite a number of blooded 
viviparous animals that breathe ; hence he has to be 
equally at home on Jand and in the water. Some 
divers, when they go down into the sea, provide 
themselves with a breathing-machine, by means of 
which they can inhale the air from above the surface 
while they remain for a long time in the water. 
Nature has provided the elephant with something of 
this sort by giving him a long nose. If ever the 
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elephant has to make his way through deep water, 
he will put his trunk up to the surface and breathe 
through it. This is possible, because, as I have said 
already, the trunk is really a nostril. Now it would 
have been impossible for the nostril to be put to all 
these uses if it had not been soft and able to bend ; 
for then by its very length it would have prevented 
the animal from getting its food, just as they say the 
horns of the ‘‘ backward-grazing ”’ oxen do, forcing 
them to walk backwards as they feed.?_ So the trunk 
is soft and pliable ; and in consequence Nature, as 
usual, takes advantage of this to make it discharge 
an extra function beside its original one: it has to 
serve instead of forefeet. Now in polydactylous 
quadrupeds the forefeet are there to serve as hands, 
not merely in order to support the weight of the 
animal ; but elephants (which must be included under 
this class of animals, because they have neither a 
solid hoof nor a cloven one) are so large and so heavy 
that their forefeet can serve only as supports ; and 
indeed they are no good for anything else because 
they move so slowly and are quite unsuited for 
bending. 

So the elephant’s nostril is there, in the first place, 
to enable him to breathe (as in all animals that have 
a lung); and also it is lengthened and able to coil 
itself round things because the elephant spends 
much of his time in the water and cannot quickly 
emerge upon land. And as his forefeet are not 
available for the normal function, Nature, as we 
said, presses the trunk into service to supply what 
should have been forthcoming from the feet. 

The Birds and Serpents and the quadrupeds which 


2 See above, on 648 a 16. This is from Herodotus, iv. 183. 
G2 195 


ARISTOTLE 
659 b 
yo fo4 a ia \ BN : 
Kal @mordxa’ T&v tTeTpamddwv, Tals pev Tdpous 
~ ~ > 
éyouat TOV puKTHpwr mpd ToD oTdpaTos, wote 8 
=. ~ ww 
eimely puKripas, ef py Sid TO Epyov, odK Exovat 
~ og 
havepas SinpOpapévovs: GA’ y y? dps wore 
Yoon >a 2 ta a \ , 
5 pnbev av cimely eye” pivas. todro 5é oupBéByKev, 
é 
67 av7l ovayovey exer TO KaAOUpEVOY p¥yxos. aiTla 
dé rovTwy % dvots 7 Tv dpvidwy ovveatyKvia 
TobTov Tov Tpomov. Simouy yap €oTt Kal mTEpv- 
yur, aor” dvdyien jAtKpov 78 Bdpos é€ exety TO TOO 
adxevos Kal 7d Tijs epadijs, darrep Kal TO at70os 
10 orevov' omrws pev ov 7 xXpHoyov mpos TE THV 
dArcry Kat dia 7TyY Tpodriv, darBbes exovet 70 
pvyxos, orevov 5é bid THY pxpdtyTa THs Kehadrfs. 
ev 6€ TH pvyyer TOdS Tépous Exovat THs dodprijcews, 
puxripas 8 éxew advvarov. 
\ A ~ ” tA ~ A 3 / 
Ilepi 5€ tOv CAwy Cow tOv py avarvedvtwy 
1s elpytar mpdotepoy Sv qv aitiay ob éyovar pv- 
~ > ‘ \ A \ ~ , ‘ A A 
KTipas, aAAa 7a prev dia Tay Bpayyiwy, Ta dé Sid 
rob atArAot, ta 8 évropa dia Tob brolwpartos 
aicOdvovrar Tav dopey, Kal mdvta 7H ovpddtw 
Tvevpate TOD owpatos wiep® (Kal)* KweiTaLe- TotTO 
& taapye dvcer mao Kat od Odpaber émeicaxtov 
éorw. 
ey A 4 x: ~ ¢ ~ ~ >? id 
2 ‘Yao 6é rods pvxripas 7 THY yethdv éeort dvais 
Tots €yovor Tay évatuwy dddvtas. Tois yap dpviot, 
c ww A A xu \ A ed Ne A 
KaGdmep cizopev, d1a THY Tpodyy Kal THY GAKTY TO 
ptyxos dota@ddés eoTw: ovviKktrar yap els év avr’ 
> ta . ~ oe nw ” 3 ‘ 
dddvrwy Kal yewdv, womep av et tis ddedcy 
> , * , X , 4, mM 
2 avOpwrov ta xeiAn Kat ovypddcas tods dvwhev 
1 dordxa Z, vulg.: Cwordka EPSUY. 
2 yan S: éxew vulg. 
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like them are blooded and oviparous, have their 
nostril-passages in front of the mouth : but they have 
nothing which except for its function can be called 
nostrils—nothing distinctly articulated. A bird, at 
any rate, one might say has no nose at all. The 
reason for this is that its beak really replaces jaws. 
And this is because of the natural structure of birds. 
A bird is a winged biped ; hence its head and its neck 
must be light in weight, and its breast must be 
narrow ; and it has a beak, which (a) is made out of 
bony material, so that it will serve as a weapon as 
well as for the uptake of food, and (6) is narrow, owing 
to the small size of the head. It has the passages for 
smell in this beak, but it is impossible for it to have 
nostrils there. 

We have spoken already about the animals that do 
not breathe, and shown why they have no nostrils : 
some of them smell by means of the gills, some 
through a blow-hole ; while the insects smell through 
the middle part of the body. All of them smell, as 
all of them mave, by mcans of the connate preuma 4 
of their bodies, which is not introduced from without, 
but is present in all of them by nature. 

In all blooded animals that have teeth, the lips have ips, 
their place below the nostrils. (As stated already, 
birds have a bony beak for getting food and for de- 
fence ; and this is as it were teeth and lips run into 
one. The nature of the beak can be illustrated thus. 
Supposing, in a human being, that the lips were 
removed, and all the upper teeth were welded to- 


2 Cf. De somno et vig. 455 b 34 ff. For a full account of 
Xvydvurov IIveipa see G.A. (Loeb edn.), pp. 576 ff. 





5 dnep SUZ?: wonep vulg. * ¢xat> Peck. 
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kal tod SinpOp@obat robTo 74 pdprov Exovow: ot 5 
é 
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a5 yA@Trav ody bpoiav tots dAdots emoincer % pvats, 
mpos épyacias Sto Karaypnoapévn, Kabazep 
660.a elmomev Trovely adtipy emt Toa, THY wey yA@TTavr 
“~ a aA Fé 
Ta@v TE XUL@V Everev Kat TOO Adyou, Ta dé yeidy 
routou & évexev Kal THs TOy dddvTwy dvdakijs. 6 
pev yap Adyos 6 bia THS dwvfs éx TOV ypappatwr 
ovyKetTar, THs Sé yATTHS WH ToLa’TNS ovanS peNdE 
5 Tov yea bypdv odvk dv Hv dbéyyecbat 7a wAciora 
TOV ypappdtwy Ta pev yap THs yAwTTNs €tot 
A , 5.5 Q XY ~ ~ i be 
mpocBodat, 7a 5é ovpBorai Tav yetA@v. Toias bé 
Tatra Kal mdéoas Kal tivas exer Siadopds, det 
muvOdvecOa mapa TeV peTpiKdyv. 
> ta > ee > ‘ 3 ~ ta ~ 
Avaykn 8 Fv ebOds axodovdjca todtwv tov 
10 Loptwy éxatepov mpos THY elpyuevyy xpfow evepya 
Kal TovavTny eyovta THY plow S46 odpKiva, pa- 
Aakwrd7n 8° 4 oap§ % tav avopwiruv taper. 
Totto bé ta TO alcOynrixwratov clvar THY Cour 
Thy dia THS adis atabyouw. 
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gether, and similarly all the bottom teeth, and then 
each set were extended in a forward direction, and 
made to taper: this would result in a beak such as 
birds have.) In all animals except man the lips are 
intended to preserve and to protect the teeth ; hence 
we find that the distinctness of formation in the lips 
is directly proportionate to the nicety and exactitude 
of formation in the teeth. In man the lips are soft 
and fleshy and can be separated. Their purpose is 
(as in other animals) to protect the teeth; but— 
still more important—they subserve a good pur- 
pose, inasmuch as they are among the parts that 
make speech possible. This double function of the 
human lips, to facilitate speech as well as to protect 
the teeth, may be compared with that of the human 
tongue, which is unlike that of any other animal, and 
is used by Nature for two functions (a device of hers 
which we have often noted), (a) to perceive the 
various tastes, and (b) to be the means of speech. 
Now vocal speech consists of combinations of the 
various letters or sounds, some of which are produced 
by an impact of the tongue, others by closing the lips ; 
and if the lips were not supple, or if the tongue were 
other than it is, the greater part of these could not 
possibly be pronounced. For further particulars 
about the various differences between these sounds 
you must consult the authorities on Mctre. 

It was necessary, however, from the start that each of 
these two parts should be adapted and well-fitted for 
their function as stated above; therefore their nature 
had to be suitable thereto, and that is why they are 
made of flesh. Human flesh is the softest kind of flesh 
there is; and this is because man’s sense of touch is 
much more delicate than that of any other creature. 
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XVII. ‘Yao 8€ rov otvpavev ev 7H ordpatt 7 
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tis €o7tv), Kal Tpos THY TOV ypappatur SidpPpwow 
Kal mpos Tov Adyov 7 padaKi) Kal mAareia xp7- 
outos’ avoTéAAew yap Kal mpofdAAew ravrodamh 
25 TOLaUTH OTA Kai aToAeAuLEevn pddtor’ av Svvaito. 
dnrot 8 daois py Aiav dmodAddutas: PeddAilovrar 
yap Kai tpavdilovor, todro 8 éativ évdera trav 

ypaupdroy. 

“Ev te 7 mharetav elva Kal 76 orev €orw: 
év yap TO peydrep Kal TO paxpov, ev 5é TB puxpd 
TO péya ovK gow, 610 Kal THv dpvidwy of i wdduora 

80 POeyydpevou ypdupara mraruyurrorepot Tay aa- 
Awy eioiv. Ta 8 evaipa kal SwordKa TOV TETPA- 
moda Bpaxetav Tis purvijs exer SudpOpwaww: 
oxAnpav TE yap Kal ovK drroheAuprevay exouar 
Kal mayetav THhV yAarrav. Ttav & opribwy é éviot 
ToAvpuvot, Kai TAaTUTEpaV of yapyavuxot Exouvow. 

35 ToAUpwvot 8 of puKpdTepor. Kal ypGvTar TH 
yAwrrn Kal mpos épunveiay adAjAois TavTes pev, 

s60b erepor Sé THY Erépwv wGAAov, War? én” éviwy kal 
1 Kal Had. éxet post re vulg. ; transposui. 
2 alobytixwrarn supplevi. 
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XVII. Under the vaulted roof of the mouth is Tongus. 
placed the tongue, and it is practically the same in 
all land-animals; but there are variations in the other 
groups, whose tongues are as a whole different from 
those of land-animals and also different among them- 
selves. The human tongue is the freest, the broadest, 
and the softest of all: this is to enable it to fulfil 
both its functions. On the one hand, it has to per- 
ceive all the various tastes, for man has the most 
delicate senses of all the animals, and a soft tongue 
is the most sensitive, because it is the most re- 
sponsive to touch, and taste is a sort of touch. It 
has, also, to articulate the various sounds and to 
produce speech, and for this a tongue which is soft 
and broad is admirably suited, because it can roll 
back and dart forward in all directions ; and herein 
too its freedom and looseness assists it. This is 
shown by the case of those whose tongues are slightly 
tied: their speech is indistinct and lisping, which 
is due to the fact that they cannot produce all the 
sounds. 

A tongue which is broad can also become narrow, 
on the principle that the great includes the small, 
but not vice versa. That is why the clearest 
talkers, even among birds, are those which have 
the broadest tongues. On the other hand, the 
blooded viviparous quadrupeds have a limited vocal 
articulation ; it is because their tongues are hard 
and thick and not sufficiently loose. Some birds— 
the smaller sorts—have a large variety of notes. 
The crook-taloned birds have fairly broad tongues. 
All birds use their tongues as a means of communica- 
tion with other birds, and some to a very consider- 
able extent, so much so that it is probable that in 
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25 oupupavoews t&v Bpayxiwy, dv 7 dua axavOddys 

éatiy. 





* See Hist. An. 504d 1, 536 a 20 ff., 597 b 26, 608 a 17. 
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some cases information is actually conveyed from one 
bird to another. I have spoken of these in the 
Researches upon Animals.* 

The tongue is useless for the purpose of speech in 
most of the oviparous and blooded land-animals be- 
cause it is fastened down and is hard ; but it is very 
useful for the purpose of taste, ¢.g. in the serpents and 
lizards, which have long, forked tongues. Serpents’ 
tongues are very long, but can be rolled into a small 
compass and then extended to a great distance ; they 
are also forked, and the tips of them are fine and hairy, 
owing to their having such inordinate appetites ; by 
this means the serpents get a double pleasure out 
of what they taste, owing to their possessing as it 
were a double organ for this sense. 

Even some of the bloodless animals have an organ 
for perceiving tastes ; and of course all the blooded 
animals have one, including those which most people 
would say had not, e.g., certain of the fishes, which 
have a paltry sort of tongue, very like what the river- 
crocodiles have. Most of these creatures look as if 
they had no tongue, and there is good reason for this. 
(1) All animals of this sort have spinous mouths ; 
(2) the time which water-animals have for perceiv- 
ing tastes is short; hence, since the use of this 
sense is short, so is the articulation of its organ. 
The reason why their food passes very quickly into 
the stomach is because they cannot spend much time 
sucking out its juices, otherwise the water would get 
in as well. So unless you pull the mouth well open, 
you will not be able to see that the tongue is a sepa- 
rate projection. The inside of the mouth is spinous, 
because it is formed by the juxtaposition of the gills 
which are of a spinous nature, 


203 


ARISTOTLE 
630 b ~ A r ? , A ‘A 
Tots 5€ Kpoxodeidots ovpPaAdrerat Te mpos THY 
To poplov rovrov dvamnpiay Kal Td THY oLaydva 
ri Kdtw axivytov éxew. ote pev yap W yAdr7a 
a WW , 
Th Kdtw aupduis, ot 8 éyovow warep avarradw 
Tv dvw Kdtw* Tois yap aAAows 7) dvw aKivyTos. 
30 mpos pev obv TH Gvw ovK Exovat THY yADTTaV, TL 
st wv ~ a ‘ 
évavtins av éyou mpos THY THs Tpopis etaodov, mpos 
8é tH Kdtw, OTe WaTep peTakemern % dvw éoriv. 
w a ‘ = ~ ~ M ~ > tA 
ére 5€ Kal cupBéBynxer adt@ wel@ dvee Civ ixOdav 
Biov, wore Kal dia tobTo dvayKatov adidpfpwrov 
airov éxew Todro TO pdoptov. 

35 Tov 8 obpavov oapxwdyn ool Kat Tv ixyOdwv 
éyovat, Kal Ta&v ToTaplwy emote apddpa capKady 
Kat padakdv, ofov ot KaAdovpevor Kumpivor, wore 

661a SoKety tois pay oKkoTodaw axpiPa@s yA@tTav exew 
tavTnv. ot & tyOves did tHV elpnuevnv aitiav 

we 4 2 a ed ‘ ta “~ 
éyovar pév ob aad S exovar tHv dtaplpwow Tis 

x “a ~ a 

yAar7ns. eet dé [ris tpodis xdépw]' Kai trav 

5 xupav alcbyats éveote péev TH yAwrroede? popiw, 

> Xe go € , > \ ~ oF s “\ 
od mavti® 8° Gpotws ddAd 7TH akpw padota, did 
tobTo Tois ixGvor TobT adadprorar pdvor. 
? t on wv ~ 4 ~ , e 
Em@upiav eyes tpopis Ta Cha mdvra ws 
éyovta alabnow ris 7S0vis Tis ywouevns éx Tis 
~ ¢ \ 2 , ~ €or 2 , > 4 4 
tpodas* 7 yap émlupia tod yd€os €oriv. adda 76 
fidptoy ovy opovov Totro maow, @ THV atofnow 

10 ToLobyTar TAS Tpodis, GAAa Tots pev aoAcAUpevov 

tots 5é mpoozeduKos, Gaois pndev epyov drdpxee 


1 [rijs tpodijis xdpwv] praecedentium interpretationem seclusi, 
cetera correxi: 4s €v tois yupots carly 4 alafnors (eis aicOyow 
Z) 76 pev (uév 76 EYZ) yAwrroedes exer (Exee om. Z) pdptov 
vulg. 2 navri L: wdvry vulg. 
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Among the factors which contribute to the de- 
formity of the crocodile’s tongue is the immobility 
of its lower jaw, to which the tongue is naturally 
joined. We must remember, however, that the 
crocodile’s jaws are topsy-turvy ; the bottom one is 
on top and the top one below; this is clearly so, 
because in other animals the top jaw is the immovable 
one. The tongue is not fixed to the upper jaw (as 
one might expect it to be) because it would get in 
the way of the food as it entered the mouth, but to 
the lower one, which is really the upper one in the 
wrong place. Furthermore, although the crocodile 
is a land-animal, his manner of life is that of a fish, 
and this is another reason why he must have a tongue 
that is not distinctly articulated. 

Many fish, however, have a fleshy roof to their 
mouths. In some of the fresh-water fish—e.g. 
those known as Cyprinoi—it is very fleshy and soft, 
so that casual observers think it is a tongue. In 
fish, however, for the reason already given, the 
tongue, though articulated, is not distinctly so; yet, 
inasmuch as the power also of perceiving tastes 
resides in the tongue-like organ, though not in the 
whole of it equally but chiefly in the tip, therefore on 
this account in fish the tip only is separate from the 
jaw. 

Now all animals are able to perceive the pleasant 
taste which is derived from food, and so they have a 
desire for food, because desire aims at getting that 
which is pleasant. The part, however, by which this 
perception or sensation of the food takes place, is 
not identical in all of them, for some have a tongue 
which moves freely and loosely, others (which have no 
vocal functions) have a tongue that is fastened down. 
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@ Under this name Aristotle probably includes several 
species of Purpura and Murex. ‘lyrian purple (6, 6’ dibrom- 
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Some again have a hard tongue; others a soft or 
fleshy one. So we find that even the Crustacea—e.g. 
the Crayfish and such—have a tongue-like object 
inside the mouth, and so have the Cephalopods—e.g. 
the Sepias and the Octopuses. Of the Insects, some 
have this organ inside the mouth (e.g. the Ants), 
and so have many of the Testacea. Others have it 
outside, as though it were a sting, in which case it is 
spongy and hollow, and so they can use it both for 
tasting and for drawing up their food. Clear ex- 
amples of this are flies and bees and all such creatures, 
and also some of the Testacea. In the Purpurae,* for 
instance, this “ tongue ” has such strength that they 
can actually bore through the shells of shellfish with 
it, including those of the spiral snails which are used 
as baits for them. Also, there are among the gad- 
flies and cattle-flies creatures that can pierce through 
the skin of the human body, and some can actually 
puncture animal hides as well. Tongues of this sort, 
we may say, are on a par with the elephant’s nose ; 
in their tongue these creatures have a useful sting 
just as the elephant has a handy implement in his 
trunk. 

In all other animals the tongue conforms to the 
description we have given. 
indigo) is obtained from Murex brandaris. Yor the boring 
powers of these creatures’ tongues see the reference for 
Purpura lapillus given by Ogle (Forbes and Hanley, Brit. 
Mollusca, iii. 385). 
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Tue subject which follows naturally after our previous Teeth. 
remarks is that of the Teeth. We shall also speak 
about the Mouth, for this is bounded by the teeth 

and is really formed by them. 

In the lower animals tecth have one common 
function, namely, mastication ; but they have addi- 
tional funetions in different groups of animals. In 
some they are present to serve as weapons, offensive 
and defensive, for there are animals which have 
them both for offence and defence (e.g. the wild 
carnivora) ; others (including many animals both 
wild and domesticated) have them for purposes of 
assistance. 

Human teeth too are admirably adapted for the 
common purpose that all teeth subserve : the front 
ones are sharp, to bite up the food; the molars 
are broad and flat, to grind it small; and on the 
border between the two are the dog-teeth whose 
nature is intermediate between the two: and just as 
a mean shares the nature of both its extremes, so 
the dog-teeth are broad in one part and sharp in 
another. Thus the provision is similar to that of 
the other animals, except those whose teeth are 
all sharp; but in man even these sharp teeth, in 
respect of character and number, are adapted 
chiefly for the purposes of speech, since the 
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cupPadrovrat, 

” BA ~ £ o ve ~ o4 

Evia dé trav Cobwv, worep etopev, Tpophs yapw 
” ‘a a be BS ‘ AGI f ‘ ns 
éxyer pdvov. daa dé kal mpds BoPevav Te Kal mpds 
> is A A f wv rd e ‘ 
GAKHY, Ta pev yavAdsovTas eye, Kabdrep Bs, Ta 

> > an ‘ > 4 o , 
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Tay O€ ia Syypatos. Sidmep at Oyreva THY bOV 
daxvovaw: od yap éxovat yavAddorras. 
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XpycyLov. Tay Te yap mpos aAKyY Te Kal BonDeray 
Opyavik@y popiwy exacTa avodiswow % pais Tots 
duvapevors xpyalar povors 7} paddov, pddtata Sé 
7) pddora, olov Kévtpov, mAjKtpov, Képata, 
xavrLddovras Kal et Tt Towobrov Erepov. eel SE Td 
appev iaxupdtepov Kat OvupuKdtepov, Ta prev pova 
ta dé paddov exer 7a ToLatTa THY popiwy. doa 
fev yap avayKatov Kat Tots OnAcow exew, ofov Ta 
mpos THY Tpodiyv, €xovat pev ArTov S éxovaw, daa 
5€ apos pydev TOV avayKaiwy, odk éyovow. Kal 





* See note on 6444 17, 
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front teeth contribute a great deal to the formation 
of the sounds. 

As we have said, the teeth of some of the animals 
have one function only, to break up the food. Of 
those animals whose teeth serve also as a defence 
and as weapons, some (like the Swine) have tusks, 
some have sharp interlocking teeth, and are called 
“ saw-toothed ”’ as a result. The strength of these 
latter animals lies in their teeth, and sharpness is 
the means of securing this ; so the teeth which are 
serviceable as weapons are arranged to fit in side by 
side when the jaws are closed to prevent them from 
rubbing against each other and becoming bhint. No 
animal has saw-teeth as well as tusks; for Nature 
never does anything without purpose or makes any- 
thing superfluously. These teeth are used in self- 
defence by biting ; tusks by striking. This explains 
why sows bite: they have no tusks. 

(At this point we should make a generalization, 


cases and of many that are to follow. Nature allots 
defensive and offensive organs only to those creatures 
which can make use of them, or allots them “‘in a 
greater degree,” ? and ‘in the greatest degree” to 
the animal which can use them to the greatest ex- 
tent. This applies to stings, spurs, horns, tusks, and 
the rest. Example: Males are stronger than females 
and more spirited ; hence sometimes the male of a 
species has one of these parts and the female has 
none,sometimes the male has it “‘in a greater degree.” 
Parts which are necessary for the female as well as 
for the male, as for instance those needed for feed- 
ing, are of course present though “ in a less degree ” ; 
but those which serve no necessary end are not 
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7 2 AN ‘ ‘ na a > . ~ 
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ae > x i a ta . 
Acaivery eis toAAG Keppatilwor TH TAnVE. vapor 
be 8 A %. A iA A \ oe 3 ~ A 
€ Sia TO THY GAKiY oyeddy dracav adtois Sid 
TovTwy elvat. 
"Eye 8€ Kal thy Tob orépatos dvow ta Ca 
/ x : la 7 oe obs i se e 2 A 
Baa pee is 
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éca dvanvel Trav Coowy Kal Kataidyetat Ovpalev. 
if a ~ 
yap vats abr Kal? avztyy, domep cinopev, Tots 
Kowots 7avTwy popiois eis TOMA THY Siwy KaTa- 
xpirat, olov Kai emt tod ordpatos 7 pev Tpodry 
/ ‘ e ? > i ~ od \ Lt , 
mdvrwy Kowov, 4 8 dAKt Twav ‘tov Kal 6 Adyos 
érépwr, €rt 5€ 7d dvarveiv ob mavTwv Kowdy. 7 Sé 
l sic P: S:atpeow. waAw «at vulg. 
@ Probably the parrot-fish. Cf. 67543. 
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present. Thus, stags have horns, does have not. 
Thus, too, cows’ horns are different from bulls’ horns, 
and ewes’ from rams’. In many species the males 
have spurs while the females have not. And so with 
the other such parts.) 

All fishes are saw-toothed except one species, 
the Scarus.2 Many of them have teeth on their 
tongues and in the roof of the mouth. This is 
because as they live in the water they cannot help 
letting some of it in as they take in their food, and 
they have to get it out again as quickly as possible. 
If they failed to do so, and spent time grinding the 
food small, the water would run down into their gut. 
So all their teeth are sharp and intended only for cute 
ting up the food. Further, they are numerous and 
placed all over the mouth; so by reason of their 
multitude they can reduce the food into tiny pieces, 
and this takés the place of the grinding process. 
They are also curved ; this is because practically the 
whole of a fish’s offensive force is concentrated in 
its teeth. 

The mouth, too, is present in animals on purpose 
to fulfil these same offices, but it has also a further 
purpose, at any rate in those animals which breathe 
and are cooled from without—namely, to effect re- 
spiration. As we said earlier, Nature will often quite 
spontaneously take some part that is common to all 
animals and press it into service for some specialized 
purpose. Thus, the mouth is common to all animals, 
and its normal and universal function has to do with 
food : but sometimes it has an extra function, peculiar 
to some species only : in some it is a weapon, in others 
a means of speech; or more generally, though not 
universally, it serves for respiration. Nature has 
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dvats dmavra ovvijyyayer eis €v, 7oLotca Siadopav 


avrtot Tob popiov mpos Tas Tis épyactas Siadopds. 
25 816 Ta pev €aTe cvoTopWTEpa, TA 5é peyaddoToua. 
dca pev yap tpodijs Kal dvamvojs Kal Adyou yap, 
ovoTopdtepa, 7THv dé Bonbelas ydpw 7a pev 
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airois THs GAKis év tots Sijyyace xpiotmov To 
peydAny elvar tiv avant Tob o7duatos: mAeloat 
soyap Kat Kata petlov Siferat, doovmep av emt 7d 
mAéov dveppwyn 76 otdpa. €yovar b€ Kat tev 
iyOvev of SyKtTiKol Kal gapkodayou ToLodToy aTdpa, 
of 5é ps) capkoddyot pvoupov: Tovodrov yap adrois 
xprjoytov, exetvo S€ dypyoror. 
Tots 8 dpraty daze 7d KaAovpevor puyxos OTOLGa: 
35 TOOTO yap avrl yeAdy Kal dddvTwy éyovew. dia- 
se2b dpe dé Tot7o Kara Tas ypyoes Kal Tas BonPedas. 
7a pev yap yapyiruya Kadovpeva dia 7O capKo- 
dhayetv kal pydevi tpépecbar Kapra@ yapubov Exet 70 
puyxos dzavra: ypijcyov yap zpos TO Kpateiy Kat 
Biacrixdtepov tootro meduxds. % 8 GAKT ev 
sTovTw Te Kal Tots Ovvter bid Kal Tors dvuyxas 
yapsborépous €xovow. tav 8 dAAwy exdotw mpos 
Tov Biov ypjay.iov eoTt TO pyyos, olov Tots pev 
Spvokdmos tayvpov Kal oxAnpdy, Kal Kdpage Kal 
Kopakwoeat, Tots 5é puKpots yAadupdv mpds Tas 
cuvddoyas TOv Kapra@v Kai tas Anpes TOV Cyw- 
10 dapiwv. doa 5€ monddaya Kai doa map’ Edn Ch, 
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brought all these functions together under one part, 
whose formation she varies in the different species to 
suit its various duties. That is why the animals 
which use their mouths for feeding, respiration and 
speaking have rather narrow mouths, while those 
that use them for self-defence have wide and gaping 
mouths. All the saw-toothed creatures have these 
wide mouths, for their method of attack is biting, and 
therefore they find it an advantage to have a mouth 
that will open wide; and the wider it opens the 
greater the space the bite will enclose, and the 
greater the number of teeth brought into action. 
Biting and carnivorous fishes have mouths of this 
sort ; in the non-carnivorous ones it is on a tapering 
snout, and this suits their habits, whereas a gaping 
mouth would be useless. 

In birds, the mouth appears in the form of a beak, 
which serves them instead of lips and teeth. Various 
sorts of beak are found, to suit the various uses in- 
cluding defensive purposes to which it is put. All 
of the birds known as crook-taloned have a curved 
beak, because they feed on flesh and take no vegetable 
food : a beak of this form is useful to them in master- 
ing their prey, as bcing more adapted for the exertion 
of force. Their beak, then, is one weapon of offence, 
and their claws are another ; that is why their claws 
are exceptionally curved. Every bird has a beak 
which is serviceable for its particular mode of life. 
The woodpeckers, for instance, have a strong, hard 
beak ; so have crows, and other birds closely related 
to them; small birds, on the other hand, have 
a finely constructed beak, for picking up seeds and 
catching minute animals. Birds that feed on herb- 
age and that live by marshes (e.g. swimmers and 
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® Under this heading all the Mammalia known to Aristotle 
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web-footed birds) have a beak adapted for their 
mode of life, a special instance of which is the broad 
beak, which enables them to dig for roots easily, just 
as the broad snout of the pig enables it to dig—an 
example of a root-eating quadruped. These root- 
eating birds and other birds of similar habits some- 
times have sharp points at the end of the beak. This 
enables them to deal easily with the herbaceous food 
which they take. 

We have now, I think, spoken of practically all 
the parts that have their place in the head; but 
in man, the portion of the body between the head 
and the neck is called the Prosépon (Face), a name 
derived, no doubt, from the function it performs. 
Man, the only animal that stands upright, is the 
only one that looks straight before him (prosdthen 
opope) or sends forth his voice straight before him 
(pros6, opa). 

II. We still have to speak of Horns: these also, 
when present, grow out of the head. Horns are 
found only in the Vivipara; though some other 
creatures have what are called horns, owing to their 
resemblance to real horns. None of these so-called 
horns, however, performs the function proper to horns, 
The reason why the Vivipara have horns is for the 
sake of self-defence and attack, and this is not true 
of any of these other creatures, since none of them 
uses its “horns ’’ for such feats of strength either 
defensively or offensively. ‘The polydactylous ani- 
mals,* moreover, have no horns, because they possess 
other means of defence. Nature has given them claws 
or teeth to fight with, or some other part capable of 


are included, except ruminants, solid-hoofed animals, and 
Cetacea. 
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® Cf. above, on 648 a 16. 
> The European bison. 
¢ This is probably the Indian Rhinoceros. This account 
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rendering adequate defence. Most of the cloven- 
hoofed animals, and some of the solid-hoofed, have 
horns, as weapons of offence; some have horns for 
self-defence, as those animals which have not been 
given means of safety and self-defence of a different 
order—the speed, for instance, which Nature has 
given to horses, or the enormous size which camels 
have (and elephants even more), which is sufficient 
to prevent them from being destroyed by other 
animals. Some, however, have tusks, for instance 
swine, although they are cloven-hoofed. 

In some animals the horns are a useless appendage,* 
and to these Nature has given an additional means 
of defence. Deer have been given speed (because 
the size of their horns and the numerous branches 
are more of a nuisance to them than a help). So 
have the antelopes and the gazelles, which, although 
they withstand some attackers and defend them- 
selves with their horns, run away from really fierce 
fighters. The Bonasus,? whose horns curve inwards 
to meet each other, protects itself when frightened 
by the discharge of its excrement. There are other 
animals that protect themselves in the same way. 
Nature, however, has not given more than one 
adequate means of protection to any one animal. 

Most of the horned animals are cloven-hoofed, 
though there is said to be one that is solid-hoofed, 
the Indian Ass,° as it is called. 

The great majority of horned animals have two 
horns, just as, in respect of the parts by which 
its movement is effected, the body is divided 
into two—the right and the left. And the 


of it comes from the Indica of Ktesias of Knidos, quoted in 
Photius’s Bibliotheca, Ixxii. pp. 48 b 19 (Bekker) foll. 
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1 adriy atziay Peck: atréay radrnv vulg. 





9 See Babrius, J/yth. Aesop. lix. 8-10. 
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reason in both cases is the same. There are, how- 
ever, some animals that have one horn only, e.g. 
the Oryx (whose hoof is cloven) and the “ Indian 
Ass’ (whose hoof is solid). These creatures have 
their horn in the middle of the head: this is the 
nearest approximation to letting each side have its 
own horn, because the middle is common equally to 
both extremes. Now it is quite reasonable that the 
one horn should go with the solid hoof rather than 
with the cloven hoof, because hoof is identical in 
nature with horn, and we should expect to find 
divided hoofs and divided horns together in the same 
animal. Again, division of the hoof is really due to 
deficieney of material, so it is reasonable that as 
Nature has used more material in the hoofs of the 
solid-hoofed animals, she has taken something away 

from the upper parts and made one horn only. 
Again, Nature acted aright in placing the horns 
on the head. Momus in Acsop’s fable? is quite 
wrong when he finds fault with the bull for having 
his horns on the head, which is the weakest part of 
all, instead of on the shoulders, which, he says, 
would have enabled them to deliver the strongest 
possible blow. Such a criticism shows Momus’s 
lack of perspicacity. If the horns had been placed 
on the shoulders, as indeed on any other part of the 
body, they would have been a dead weight. and 
would have been no assistance but rather a hindrance 
to many of the animal’s activities. And besides, 
strength of stroke is not the only point to be con- 
sidered: width of range is equally important. 
Where could the horns have been placed to secure 
this? It would have been impossible to have them 
on the feet; knees with horns on them would have 
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16 Peck, cf. Hist. An. 500a8: od vulg., om. EPY: od 
suprascr. Z (v. p. 46). 2 rovrw Peck: rovrw 8’ vulg. 

3 (76) Peck: ef. Hist. An. 500 a 9. 

4 eori Platt: efvar vulg.: ein dv Thurot. 





* For the contrast between “necessary nature’? and 
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been unable to bend ; and the bull has no hands ; so 
they had to be where they are—on the head. And 
being there, they offer the least possible hindrance 
to the movements of the body in general. 

Deer alone have horns that are solid throughout ; 
and deer alone shed their horns : this is done (a) on 
purpose to get the advantage of the extra lightness, 
(b) of necessity, owing to the weight of the horns. 
In other animals the horns are hollow up to a certain 
distance, but the tips are solid because solid tips are 
an advantage when striking. And to prevent undue 
weakness even in the hollow part, which grows out 
from the skin, the solid piece which is fitted into it 
comes up from the bones. In this way the horns 
are rendered most serviceable for offensive pur- 
poses and least hampering during the rest of the 
time. 

This completes our statement of the purpose for 
which horns exist and the reason why some animals 
have them and some have not. 

We must now describe the character of that 
“necessary nature,’”” owing to which certain things 
are present of necessity, things which have been 
used by ‘‘ rational nature ”’ to subserve a “ purpose.” 4 

To begin with, then: the larger the animal, the 
greater the quantity of corporeal or earthy matter 
there is in it. We know no really small horned 
animal—the smallest known one is the gazelle. (To 
study Nature we have to consider the majority of 
cases, for it is either in what is universal or what 
happens in the majority of cases that Nature’s 
ways are to be found. Now all the bone in animals’ 


“rational nature’? see above 640 b 8-29, 641 a 25 ff., 642 a 
1 ff., and cf. G.A. (Loeb edn.), Introd. § 14. 
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° i.e. constituent substance. See on 648 a 2. 
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bodies consists of earthy matter; so if we consider 
the majority of cases, we can say that there is most 
earthy matter in the biggest animals.) At any rate, 
in the larger animals there is present a surplus of 
this corporeal or carthy matter, produced as a 
residue, and this Nature makes use of and turns to 
advantage to provide them with means of defence. 
That portion of it which by necessity courses upwards 
she allots to form teeth and tusks in some animals, 
and to form horns in others. And we ean see from 
this why no horned animal has incisor teeth in both 
jaws, but only in the bottom jaw. Nature has 
taken away from the teeth to add to the horns; 
so that the nourishment which would normally be 
supplied to the upper teeth is here used to grow the 
horns. Why is it, then. that female deer, although 
they have no horns, are no better off for teeth than 
the male deer? The answer is: Both of them are, 
by nature, horned animals; but the females have 
lost their horns because they would be not only 
useless but dangerous. The horns are indeed of no 
more use to the males, but they are less dangerous 
because the males are stronger. 

Thus in some animals this “ part’? of the body 
is secreted for the formation of horns; in others, 
however, it causes a general increase in the size of 
the teeth, and in others again it produces tusks, 
which are like horns springing out of the jaws 
instead of the head. 

We have now dealt with the “ parts’ that apper- 
tain to the head. 

III. The place of the neck, when there is one, is of the 
below the head. I say “ when there is one,” because See, 
only those animals have this part which also have 
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those parts that the neck subserves—viz. the larynx 
and the oesophagus, as it is called. 

The larynx is present for the sake of the breath ; 
when animals breathe in and out, the breath passes 
through the larynx. Thus creatures which have no 
lung (e.g. fish) have no neck either. The oesophagus 
is the passage by which the food makes its way to 
the stomach; so those that have no neck have no 
distinct oesophagus. So far as food is concerned, 
however, an oesophagus is not necessary, since it 
exerts no action upon the food ; and there is really 
no reason why the stomach should not be placed 
immediately next the mouth. The lung, however, 
could not be so placed, because some sort of tube 
must be present, common to both lungs, and divided 
into two, by which the breath is divided along the 
bronchial tubes into the air-tubes: this is the best 
method for securing good breathing, both in and out. 
This respiratory organ, then, of necessity. is of some 
length ; and this necessitates the presence of an 
oesophagus, to connect the mouth to the stomach. 
Now the oesophagus is fleshy, and it can also be 
extended like a sinew. It is sinewy so that it can 
stretch as the food enters in ; and it is fleshy so that 
it may be soft and yielding and not be damaged by 
the food grating on it as it goes down. 

- What are called the larynx and windpipe are 
constructed of cartilaginous substance, since the pur- 
pose they serve includes speech as well as respira- 
tion; and an instrument that is to produce sound 
must be smooth and firm. The windpipe is situated in 
front of the oesophagus, although it causes it some 
hindrance when food is being admitted—as when a 
piece of food, no matter whether solid or fluid, gets 
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into the windpipe by mistake, and causes a great deal 
of choking and distress and violent coughing. This 
sort of thing occurs and can be observed whenever a 
piece of food goes the wrong way ; yet they must be 
mysteries to those who hold that animals take in their 
drink by way of the windpipe.* And there are many 
counts on which we can show that this is a ridiculous 
opinion to hold. (a) There is no passage leading from 
the lung into the stomach, such as the oesophagus, 
which, as we can see, leads thither from the mouth. 
And again, (8) there is no doubt where the fluid dis- 
charge comes from in eases of vomiting and sea-sick- 
ness. (c) It is plain, too, that the fluid matter which 
we take does not collect immediately in the bladder, 
but goes first into the stomach. This is shown by 
the fact that the dregs of dark wine affect the co- 
lour of the residual discharge from the stomach ; and 
this colouring has often been observed in cases where 
the stomach has been wounded. Still, perhaps it is 
silly to be too minute in discussing these silly theories. 
The windpipe, as we have said, is situated in front, Epiglottis. 
and therefore is interfered with by the food. To deal 
with this difficulty, Nature has contrived the epi- 
glottis. Not all Vivipara® have this, but only those 
which have a lung, and a hairy skin, and are not 
covered with horny scales or feathers. Those that 
are so covered have, to serve instead of the epiglottis, 
a larynx which closes and opens, just as the epiglottis 
does in the others ; it comes down and lifts up again : 
it lifts up during the entrance and exit of the breath, 
and subsides while food is being taken, to prevent 


* See e.g. Plato, Timaeus 70 c 7, and Taylor ad loc. 
> Ogle changes the text here to read “ blooded animals,” 
which brings the statement nearer the truth. 
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1 zpos PZ: mapa vulg. 
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anything coming in by mistake into the windpipe. If 
there is any error in this movement, or if you breathe 
in while you are taking food, coughing and choking 
results, as I have said. But the movement of the 
epiglottis and of the tongue has been so neatly 
contrived that while the food is being masticated in 
the mouth and is passing over the cpiglottis, the 
tongue seldom gets in the way of the teeth, and 
hardly ever does any food slip into the windpipe. 

I mentioned some animals that have no epiglottis. 
This is because their flesh is dry and thcir skin hard ; 
and thus if they had one, it would not move easily, 
because it would have to be made out of constituents 
of this sort. It is quicker to contract the edges of the 
windpipe itself than it would be to close an epiglottis, 
if, as in the hairy creatures, it were made out of the 
same sort of flesh as the rest of their bodies. 

This will suffice to show why some animals have an 
epiglottis and some not ; how Nature has contrived 
it so as ‘to remedy the unsatisfactory position of 
the windpipe in front of the oesophagus. Still, the 
windpipe is bound by necessity to be in this position 
for the following reason. The heart is situated in the 
middle of the body and in the fore part of it ; and in 
the heart, we hold, is the principle of life and of all 
movement and sensation. Both of these activities 
take place in the direction we call forwards : that is 
the very principle which constitutes the distinction 
between before and behind. The lung is situated in 
the region of the heart, and surrounding it. Now 
breathing takes place for the sake of the lung and 
the principle which is situated in the heart : and the 
breath passes through the windpipe. So, since the 





2 sodtov SUY : todro vulg. 
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* Limited by Aristotle to blood-like viscera only. 
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heart must of necessity be situated in the front place 
of all, both the larynx and the windpipe, which lead 
to the lung and the heart, must of necessity be 
situated in front of the oesophagus which leads merely 
to the stomach, Speaking generally, unless some 
greater object interferes, that which is better and 
more honourable tends to be above rather than below, 
in front rather than at the back, and on the right side 
rather than on the left. 

We have now spoken of the neck, the oeso- 
phagus, and the windpipe, and our next topic is the 
viscera. 

IV. Only blooded animals have viscera.“ Some, but 
not all, have a complete set of them. As no blood- 
less animals have them, Deniocritus must have been 
wrong in his ideas on this point, if he really supposed 
that the viscera in bloodless creatures are invisible 
owing to the smallness of the creatures theinselves. 
Against this we can put the fact that the heart and 
the liver are visible in blooded animals as soon as they 
are formed at all, that is, when they are quite small: 
in eggs they are visible, just about the size of a point, 
sometimes as early as the third day, and very small 
ones are visible in aborted embryos. Further, just 
as each animal is equipped with those external parts 
which are necessary to it for its manner of life and its 
motion, and no two animals require exactly the same 
ones, so it is with the internal parts : they vary in the 
various animals. 

Viseera, then, are peculiar to the blooded animals, 
and that is why each one of the viscera is formed of 
blood-like material. This is clearly to be seen in the 
new-born offspring of blooded animals ; in them the 
viscera are more blood-like, and at their largest in 
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® The first observer after Aristotle to realize the disparity 
in the relative sizes of the parts with time was Leonardo da 
Vinci (a.p. 1452-1518). 
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proportion? : this is because the nature of the material 
and its bulk are especially obvious at the first stage 
of a creature’s formation. The heart is present in 
all blooded aaimals, and the reason for this has been 
already stated: It is obviously necessary for all 
blooded creatures to have blood, and as blood is a 
fluid, there must of necessity be a vessel to hold 
it, and it is evidently for this purpose that Nature 
has contrived the blood-vessels. And these blood- 
vessels must have a source—one source (one is 
always better than many where it is possible), and 
this source is the heart. ‘This is certain, because the 
blood-vessels come out of the heart and do not pass 
through it ; and again, the heart is homogeneous and 
in character identical with the blood-vessels. Further- 
more, the place in which it is set is the place of 
primacy and governance. It is in a central position, 
and rather in the upper part of the body than the 
lower, and in front rather than at the back; Nature 
always gives the more honourable place to the more 
honourable part, unless something more important 
prevents it. What I have just said is seen most 
clearly in the case of man, yet in other animals the 
heart tends in a similar way to be in the centre of 
the “necessary body,” z.e. the portion of it which 
is terminated by the vent where the residues are 
discharged. The limbs vary in the various animals, 
and cannot be reckoned among the parts that are 
“ necessary ”’ for life, which is why animals can lose 
them and still remain alive ; and obviously they could 
have limbs added to them without being killed. 
Those who suppose that the source of the blood- 
vessels is in the head are wrong, because: (1) this 
involves holding that there are many sources, 
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2 Or “traverse.” The connotation of this term seems to vary. 
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scattered about; and (2) it involves placing them 
in a cold region (its intolerance of cold proves this), 
The region round the heart, on the other hand, is 
warm, And (3) as has been said already, the blood- 
vessels run all through” the other viscera, whereas 
none passes through the heart ; which clearly shows 
that the heart forms part of the blood-vessels and 
is their source. Which is reasonable enough: since 
the centre of the heart is a body of dense and hollow 
structure, and this is full cf blood: it is hollow to 
form a receptacle for the blood; dense to guard the 
source of heat; and the store of blood is obviously 
there because that is the starting-point of the blood- 
vessels. In none other of the viscera and in no other 
part of the body is there blood and yet no blood- 
vessels ; in each of the other parts the blood is con- 
tained in blood-vessels. And thts too is reasonable, 
as the blood is conveyed and conducted away from 
the heart into the blood-vessels. whereas none is 
thus conveyed into the heart from elsewhere, for the 
heart is itself the source and spring of the blood, or 
the first receptacle of it. All this, however. is more 
clearly brought out in Déssections and Formative 
Processes, where it is shown that the heart is the 
first of all the parts to be formed and has blood in it 
straightway. Further, all motions of sensation, in- 
cluding those produced by what is pleasant and pain- 
ful, undoubtedly begin in the heart and have their 
final ending there. ‘This is in accord with reason ; 
since, wherever possible, there must be one source 
only ; and the best situation for that is the centre, 
because there is only one centre, and the centre is 
equally (or nearly equally) accessible from every 
direction. Again, as every bloodless part, and the 
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blood itself as well, is without sensation, it is clear 
that the part where the blood is present first, and 
which holds it as in a receptacle, must of necessity be 
the source. 

This reasoning is supported by the evidence of 
the senses. In embryos, as soon as they are formed, 
the heart can be seen moving before any of the 
other parts, just like a living creature *; which 
shows that it is the source of their nature in all 
blooded animals. Another piece of evidence to 
support this is that all blooded creatures have a 
heart: why? because they are bound to have a 
source for their blood. All blooded creatures, it is 
true, have a liver too; but no one would care to 
maintain that the liver is the source either of the 
blood or of the whole body, because it is nowhere near 
the place of primacy and governance, and, also, in 
the most highly finished ® animals it has something 
to counterbalance it, as it were, viz. the spleen. 
Again, the liver has no receptacle for blood in itself 
as the heart has: like the rest of the viscera, it keeps 
its blood in a blcod-vessel. Again, a blood-vessel 
runs all through it, whereas no blood-vessel runs 
through the heart : all blood-vessels have their source 
from the heart and begin there. Since, therefore, of 
necessity the source must be one of these two, the 
heart or the liver, and as it is not the liver, it must of 
necessity be the heart which is the source of the blood 
just as it is of the rest. An animal is defined by the 
fact that it possesses sensation : and the part of the 
body to have sensation first is the part that has blood 
in it first—in other words, the heart, which is the 
source of the blood and the first part to have it. 

The apex of the heart is sharp and more solid than 
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@ At De respir. 478b3. And see the next note. 

> Instead of towards the breast. The meaning of this 
passage is made clear by Hist. An. 507 a2 ff. In all animals, 
says Aristotle, the ‘‘ apex ” of the heart points forwards, and 
in most animals ‘‘ forwards’ is towards the breast. Fishes 
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the rest, and it lies towards the breast, and altogether 
in the fore part of the body so as to prevent it from 
getting cooled : for in all animals the breast has com- 
paratively little flesh on it, while the back is well 
supplied and so gives the heat of the body ample 
protection on that side. In animals other than man 
the heart is in the centre of the region of the breast ; 
in man it inclines slightly to the left side so as to 
counteract the cooling there, for in man the left side 
is much colder than in other creatures. I have 
said already that the placing of the heart is the 
same in fishes as in other animals, though it appears 
to be different, together with the reasons® for the 
apparent difference. In fishes its apex is turned to- 
wards the head ® ; but in them the head is “ forwards,” 
because the head is in the line of direction in which 
they move. 

The heart has in it an abundance of sinews, which 
is reasonable enough, as the motions of the body have 
their origin there ; and as these are performed by 
contraction and relaxation, the heart needs the sinews 
to serve it and to give it strength. We have said 
already that the heart is like a living creature inside 
the body that contains it. 

In all cases that we have examined the heart is 
boneless, except in horses and a certain kind of ox. 
In these, owing to its great size, the heart has a bone 
for a support, just as the whole body is supported 
by bones. 

In the large animals, the heart has three cavities, in 
the smaller ones, two only ; and in no species has it less 
than one. The reason for this has been given: there 


appear to be an exception to this rule, but only because in 
them “ forwards ”’ is towards the head. 
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must be some place in the heart which will be a 
receptacle for the blood when first formed. (As we 
have stated several times, blood is first formed in 
the heart.) Now there are two chief blood-vessels, 
the so-called Great Blood-vessel, and the Aorta ; each 
of these is the source of other blood-vessels; and 
the two differ from each other (this will be discussed 
later); hence it is better for them to have separate 
sources. This result can be obtained by having two 
separate supplies of blood, and thus we find two 
receptacles wherever this is possible, as in the larger 
animals which of course have large hearts. But it is 
better still to have three cavities, and then there is 
an odd one in the middle which can be a common 
source for the other two ; since, howevcr, this requires 
the heart to be particularly large, only the very 
largest hearts have three cavities. 

Of these cavities it is the right-hand one which 
contains the most blood and the hottest (that is why 
the right side of the body is hotter than the left) ; 
the left-hand cavity contains least blood, and it is 
colder. The blood in the middle cavity is inter- 
mediate both in amount and heat, although it is the 
purest of them all; this is because the source must 
remain as calm as possible, and this is secured when 
the blood is pure, and intermediate in its amount and 
heat. 

The heart has also a sort of articulation, which 
resembles the sutures of the skull. By this I do not 
mean to say that the heart is a composite thing, 
consisting of several parts joined together, but an 
articulated whole, as I said. This articulation is more 
distinct in animals whose sensation is keen, and less 
distinct in the duller ones, such as swine. There are 
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other differences in the heart ; some hearts are large, 
some small, some are hard, some soft; and these 
tend by some means to influence the creature’s 
temperament. Illustrations of this are: animals 
whose powers of sensation are small have hearts that 
are hard and dense, those whose sensation is keen 
have softer ones; and those with large hearts are 
cowardly, those with small or moderate-sized ones, 
courageous (this is because in the former class the 
affection which is normally produced by fear is 
present to begin with,‘ as their heat is not proportion- 
ate to the size of their heart, but is small and there- 
fore hardly noticeable in the enornious space that it 
occupies ; so that their blood is comparatively cold). 
The following creatures have large hearts: the hare, 
the deer, the mouse, the hyena, the ass, the leopard, 
the marten, and practically all other animals whose 
cowardice is either outright or else betrayed by their 
mischievous behaviour. 

Similar conditions obtain in the blood-vessels and 
the cavities of the heart : if they are large, they are 
cold. The effect of the same-sized fire is less in a 
large room than in a small one ; and the same applies 
to the heat in these receptacles, the blood-vessels and 
the cavities. Further, extraneous motions have a 
cooling effect upon hot things ; and the more roomy 
a receptacle is, the greater the amount of air (or 
pneuma) in it and the stronger its effect. Thus we 
find that no animal which has large cavities or large 
blood-vessels has fat flesh, and conversely, that all (or 
most) fat animals have indistinguishable blood-vessels 
and small cavities. 

The heart is the only one of the viscera—indeed 
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the only part in the whole bedy—which cannot 
withstand any serious affection. This is readily 
understood : the other parts depend upon the heart, 
and when this source itself is ailing, there is no place 
whence they can obtain succour. A proof that the 
heart cannot put up with any affection is this : Never 
has the heart in a sacrificial victim been observed 
to be affected in the way that the other viscera 
sometimes are. Very often the kidneys are found 
to be full of stones, growths, and small abscesses ; 
so is the liver, and the lung, and especially the 
spleen. Many other affections are observed in 
these organs; but in the lung they occur least 
often in that portion which is nearest the windpipe, 
and in the liver in that portion which is nearest its 
junction with the Great Blood-vessel. This is readily 
understood: those are the places where they are 
most closely in communication with the heart. 
Those animals, however, which die as the result 
of disease, and affections such as I have mentioned, 
when cut open are seen to have diseased affections 
of the heart. 

We have now spoken of the heart: we have said 
what its nature is, what purpose it serves, and why it 
is present ; and that will suffice. 

’, I suppose that the next subject for us to discuss 
is the Blood-vessels, that is, the Great Blood-vessel 
and the Aorta. It is these into which the blood 
goes first after it leaves the heart, and the other 
blood-vessels are merely branches from these. We 
have already said that these blood-vessels are present 
for the sake of the blood: fluid substances always 
need a receptacle, and the blood-vessels generally 
are the receptacles which hold the blood. We may 
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2 And potentially many ; ef. 682 a 4 ff. 
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now go on to explain why there are two of these blood- 
vessels, why they begin from a single source, and why 
they extend all over the body. 

The reason why finally they both coincide in one 
source and also begin from one source is this. The 
sensory Soul is, in all animals, one actually; there- 
fore the part which primarily contains this Soul is 
also one (one potentially as well as actually in the 
blooded animals, but in some of the bloodless animals 
it is only actually one %), and for this reason the source 
of heat also must of necessity be in the selfsame 
place. But this concerns the blood, for this source 
is the cause of the blood’s heat and fluidity. Thns 
we see that because the source of sensation and the 
source of heat are in one and the same part, the blood 
must originate from one source too; and because 
there is this one origin of the blood, the blood-vessels 
also must originate from one source. 

The blood-vessels are, however, two in number, be- 
cause the bodies of the blooded creatures that move 
about are bilateral: we can distinguish in all of 
them front and back, right and left, upper and lower. 
And just as the fore part is more honourable and 
more suited to rule than the back part, so is the Great 
Blood-vessel pre-eminent over the Aorta. The Great 
Blood-vessel lies in front, while the Aorta is at the 
back. All blooded creatures have a Great Blood- 
vessel, plainly visible ; but in some of them the Aorta 
is indistinct and in others it cannot be detected. 

The reason why the blood-vessels are distributed 
all over the body is that blood (and in bloodless 
creatures, its counterpart) is the material out of 
which the whole body is constructed, and_ blood- 
vessels (and their counterparts) are the channels in 
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1}. 10-13, quae praecedentia 1]. 4-7 repetunt, secludenda. 
2 adawouerwr attice Bekker. 





* This seems to be an unnecessary repetition of the last 
sentence but one. 
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which this material is carried. As regards the 
manner in which animals are nourished, the source 
of the nourishment, and the processes by which 
they take it up from the stomach, it is more appro- 
priate to consider these subjects and to discuss them 
in the treatise on Generation. 

{But since the parts of the body are composed 
out of blood, as has been said, it is easy to see why 
the course of the blood-vessels passes throughout 
the whole body. The blood must be everywhere 
in the body and everywhere at hand if every one of 
the parts is constructed out of it.] ¢ 

The system of blood-vessels in the body may be 
compared to those water-courses which are con- 
structed in gardens: they start from one source, 
or spring, and branch off into numerous channels, 
and then into still more, and so on progressively, so 
as to carry a supply to every part of the garden. 
And again, when a house is being built, supplies of 
stones are placed all alongside the lines of the 
foundations. These things are done because (a) 
water is the material out of which the plants in the 
garden grow, and (6) stones are the material out of 
which the foundations are built. In the same way, 
Nature has provided for the irrigation of the whole 
body with blood, because blood is the material out 
of which it is all made. This becomes evident in 
cases of severe emaciation, when nothing is to be 
seen but the blood-vessels : just as the leaves of vines 
and fig-trees and similar plants, when they wither, 
leave behind nothing but the veins. The explana- 
tion of this is that the blood (or its counterpart) is, 
potentially, the body (that is, flesh—or its counter- 
part). Thus, just as in the irrigation system the 
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2 Could Aristotle have seen a case of haematoporphyria ? 
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biggest channels persist whereas the smallest ones 
quickly get obliterated by the mud, though when 
the mud abates they reappear ; so in the body the 
largest blood-vessels persist, while the smallest ones 
become flesh in actuality, though potentially they 
are blood-vessels as much as ever before. Accordingly 
we find that, as long as the flesh is in a sound con- 
dition, wherever it is cut, blood will flow; and 
although no blood-vessels are visible, they must be 
there (because we cannot have blood without blood- 
vessels)—just as the irrigating channels are there 
right enough, but are not visible until they are 
cleared of mud. 

The blood-vessels get progressively smaller as they 
go on until their channel is too small for the blood 
to pass through. But, although the blood cannot 
get through them, the residue of the fluid moisture, 
which we call sweat, can do so, and this happens when 
the body is thoroughly heated and the blood-vessels 
open wider at their mouths. In some cases, the sweat 
consists of a blood-like residue * : this is due to a bad 
general condition, in which the body has become loose 
and flabby, and the blood watery owing to insufficient 
concoction, which in its turn is due to the weakness 
and scantiness of the heat in the small blood-vessels. 
(We have already said that all compounds of earth 
and water are thickened by concoction, and this cate- 
gory includes food and blood.) The heat may, as 
I say, be in itself too scanty to be able to cause 
concoction, or it may be that it is scanty in comparison 
with the amount of food that enters the body, if 


See A. E. Garrod, Inborn Errors of Metabolism, Oxford, 1923, 
pp. 136 ff. Also H. Giinther, Deutsches Archiv f. klin. 
Medizin, 1920, 134, pp. 257 ff. 
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> Hist. dn., especially 511 b 11—515 a 26, 
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this is excessive ; and this excess may be due either 
to the quantity of it or (since some substances are 
less patient of concoction than others) to its quality. 
(Haemorrhage occurs most where the passages are 
widest, as from the nostrils, the gums and the 
fundament, and occasionally from the mouth. At 
these places it is not painful; when, however, it 
occurs from the windpipe, it is violent.) 

The Great Blood-vessel* and the Aorta, which in 
the upper part are some distance from cach other, 
lower down change sides, and thus hold the body 
compact. That is to say, when they reach the place 
where the legs diverge, they divide into two, and 
the Great Blood-vessel goes over to the back from 
the front, and the Aorta to the front from the back; 
and thus they unite the body together, for this 
changing over of the blood-vessels binds together 
the front and the back of the body just as the cross- 
ing of the strands in plaiting or twining makes the 
material hold together more stoutly. A similar 
thing occurs in the upper part of the body, where 
the blood-vessels that lead from the heart are inter- 
changed. For an exact description of the relative 
disposition of the blood-vessels, the treatises on 
Anatomy and the Researches upon Animals” should be 
consulted. 

We have now finished our discussion of the heart 
and the blood-vessels, and we must go on to consider 
the remaining viscera on the same lines. 

VI. First the Lung. The reason why any group of 
animals possesses a lung is because they are land- 
creatures. It is necessary to have some means for 
cooling the heat of the body ; and blooded animals 
are so hot that this cooling must come from outside 
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# This view is expressed by Timaeus in Plato’s Timaeus, 70c. 
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them, though the bloodless ones can do their own 
cooling by means of the connate preuma.* Now 
external cooling must be effected either by water or 
by air. This explains why none of the fishes has 
a lung. They are water-cooled, and instead of a 
lung they have gills (see the treatise on Respiration).» 
Animals that breathe, on the other hand, are air- 
cooled, and so they all have alung. All land-animals 
breathe ; so do some of the water-animals (e.g. the 
whale, the dolphin, and all the spouting cetacea). 
This is not surprising, for many animals are inter- 
mediate between the two: some that are land- 
animals and breathe spend most of their time in the 
water owing to the blend ® in their bodies; and 
some of the water-animals partake of the nature of 
land-animals to such an extent that the limiting 
condition of life for them lies in their breath. 

Now the organ of breathing is the lung. It has 
its source of motion in the heart, and it affords a 
wide space for the breath to come into because it is 
large and spongy: when the lung rises up, the 
breath rushes in, and when it contracts the breath 
goes out again. The theory? that the lung is pro- 
vided as a cushion for the throbbings of the heart is 
not correct. This leaping of the heart is practically 
not found except in man, and that is because man is 
the only animal that has hope and expectation of 
the future. Besides, in most animals the heart is 
a long way off from the lung and lies well above 
it, and so the lung cannot be of any assistance in 
absorbing the throbbings of the heart.¢ 

There are many differences in the lung. Some 


¢ In quadrupeds the lung is above the heart, but not in 
man, owing to the difference of posture. 
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animals have a large lung, which contains blood ; 
others a small one and spongy. In the Vivipara it is 
large and has much blood in it because these creatures 
have a hot nature : in the Ovipara it is dry and small, 
but it can expand to a great size when inflated : 
examples of these are: among land-animals, the 
oviparous quadrupeds like the lizards, tortoises, and 
all such creatures, and in addition to these the 
tribe of winged things, the birds. All these have a 
spongy lung, which, like froth, runs together and 
contracts from a large volume into a small one. So 
it counts as small; and also it is membranous. Asa 
result, all these creatures are not much subject to 
thirst, and drink but little ; and also they can bear to 
remain a long time under the water: this is because 
their heat is scanty and can therefore be sufficiently 
cooled over a long period by the mere motion of the 
Inng, which is void and air-like. 

(Consequently, one may add, in general these 
creatures are smaller in size than the majority of 
animals, as growth is promoted by heat, and a plenti- 
ful supply of blood is a sign that heat is present. 
Yurthermore, heat tends to make the body upright,* 
which explains why man is the most upright among 
the animals and the Vivipara the most upright among 
the quadrupeds. And there are no viviparous 
creatures, either with or without feet, so fond of 
creeping into holes as the Ovipara are.) 

The lung, then, is present for the sake of the 
breathing: this is its function always. Sometimes, 
to serve the purpose of a particular group, it is blood- 
less, and such as has been described above. There 
is no common name which is applied to all animals 
that have lungs. But there ought to be: because 
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the possession of a lung is one of their essential 
characteristics, just as there are certain char- 
acteristics which are included in the essence of 
a “bird,” the name which is applied to another such 
class. 

VII. Some of the viscera appear to be single Why the 
(e.g. the heart and the lung); others double yre double 
(e.g. the kidneys) ; and some it is difficult to place 
under either heading. The liver and the spleen ap- 
parently are intermediate ; they can be considered 
either as each being a single organ, or else as two 
organs taking the place of one and having a similar 
character. In fact, however, all of them are double. 
And the reason for this is that the structure of the 
body is double, though its halves are combined under 
one source. We have upper and lower halves, front 
and back halves, right and left halves. Thus even the 
brain as well as each of the sense-organs tends in all 
animals to be double; so does the heart—it has 
cavities. In the Ovipara the lung is so much divided 
that they appear to have two lungs. The kidneys 
are obviously double ; but there is fair room for 
hesitation about the liver and spleen. This is be- tiver ana 
cause in those animals which of necessity have a ‘PI**™ 
spleen, the spleen looks rather like a bastard liver, 
while in those which have a spleen though not of 
necessity—i.e. a very small one, as it were by way 
of a token—the liver is patently double, and the 
larger part of it tends to lie towards the right, the 
smaller towards the left. Still, there are cases even 
among the Ovipara where this division is less distinct 
than in those just described, while in some Vivipara 
the division is unmistakable—e.g. in some districts 
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hares appear to have a couple of livers ; so do certain 
fishes, especially the cartilaginous ones.* 

The spleen owes its existence to the liver being 
placed somewhat over to the right-hand side of the 
body: this makes the spleen a necessity in a way, 
though not an urgent one, for all animals. 

Thus, the reason why the viscera are double in 
their formation is, as we have said, that the body 
is two-sided, having right and left. Mach of the two 
aims at similarity, Just as the sides themselves strive 
to have a similar nature, and to be as like as twins ; 
and just as the sides, though dual, are conjoined 
together into a unity, so also it is with the several 
viscera. 

The viscera which are below the diaphragm are 
all of them present for the sake of the blood-vessels, 
in order that the latter may have freedom of carriage 
and at the same time be attached to the body by 
means of the viscera, which act as a bond. Indeed, 
there are, as it were, anchor-lines thrown out to 
the body through the extended parts : e.g. from the 
Great Blood-vessel to the liver and to the spleen, for 
these viscera act, as it were, like rivets and fasten it 
to the body; that is to say, the liver and the spleen 
fasten the Great Blood-vessel to the sides of the body 
(since blood-vessels pass to them from it alone), while 
the kidneys fasten it to the rear parts. And to the 
kidneys—to each of them—there is a blood-vessel 
passing not only from the Great Blood-vesse] but 
also from the Aorta. 

These advantages, then, accrue to the animal organ- 
ism from the lower viscera. Liver and spleen also 
assist in the concoction of the food, since they both 
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have blood in them and so are hot. The kidneys 
assist in connexion with the residue which is excreted 
into the bladder. 

Now the heart and the liver are necessary to all 
animals. The heart is necessary because there must 
be a source of heat: there must be, as it were, a 
hearth, where that which kindles the whole organism 
shall reside ; and this part must be well guarded, 
being as it were the citadel of the body. The liver is 
necessary for the sake of effecting concoction. All 
blooded creatures must have these two viscera, and 
that is why these two are always present in them. 
A third, the lung, is present in those animals that 
breathe. 

But the spleen, where present, is present of necessity 
in the sense of being an incidental concomitant, as 
are the residues in the stomach and in the bladder. 
So in some animals the spleen is deficient in size, 
as in certain birds which have a hot stomach, e.g. 
the pigeon, the hawk, and the kite ; the same applies 
to the oviparous quadrupeds (all of these have an 
extremely small spleen) and to many of the scaly 
creatures. These animals just mentioned also lack 
a bladder, because their flesh is porous enough to 
enable the residues formed to pass through it and 
produce feathers and scales. For the spleen draws 
off the residual humours from the stomach and in 
virtue of its blood-like nature can assist in the con- 
coction of them. If, however, the residue is too 
bulky or the spleen has too little heat, the stomach 
gets full of nourishment and becomes diseased. 
And in many cases, when the spleen is ailing, 
the stomach becomes hardened owing to the 
fluid which runs back into it. This happens with 
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° The reference to the “ columns” or ‘ double list” is 
not clear. There was a Pythagorean overoxia; this and 
other overoxéae are mentioned in Ross’s note on his trans- 
lation of Met. 986 a 23. 

» 4.e. left and cold are both in the same column ; right and 
hot are both in the other column. 
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those who make water excessively: the fluids are 
drawn back again into the stomach. But in animals 
where the amount of residue produced is small, as in 
birds and fishes, the spleen is either small or present 
simply by way of a token. In the oviparous quadru- 
peds, too, the spleen is small and compact, and 
like a kidney, because the lung is spongy and the 
animals drink little, and also because the residue 
which is produced is applied for the benefit of the 
body itself and of the scaly plates which cover it, 
just as in birds it is applied for the benefit of the 
feathers. 

In those animals, however, which possess a bladder, 
and whose ling contains blood, the spleen is watery. 
The reason already given partly explains this. An- 
other is that the left side of the body is generally 
more watery and colder than the right. As we know, 
the opposites are divided up into two columns,* so 
that each is classed with those that are akin to it, e.g. 
right is in the opposite column to left, and hot to 
cold; and thus some of them stand together in the 
same column, as J have just indicated.? 

Kidneys are present in some animals, but not 
of necessity ; they are present to serve a good pur- 
pose; that is to say, their particular nature enables 
them to cope with the residue which collects in the 
bladder, in those cases where this deposit is somewhat 
abundant, and to help the bladder to perform its 
function better. 

Since the bladder is present in animals to serve 
precisely the same purpose as the kidneys, we must 
now say something about it. This will involve a 
departure from the serial order in which the parts 
actually come, for we have said nothing so far about 
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the diaphragm, though this is one of the parts that 
are near the viscera. 

VUI. The bladder is not present in all animals : Bladder. 
Nature seems to have intended only those animals 
which have blood in their lung to have a bladder. 
And this is quite reasonable, when we remember that 
such animals have an excess of the natural substance 
which constitutes the lung, and are therefore more 
subject to thirst than any others; te. they need a 
larger amount of fluid food as well as of the ordinary 
solid food, and the necessary result of this is that a 
larger amount of residue also is produced, too large 
in fact for all of it to be concocted by the stomach 
and excreted with its own proper residue ; hence it 
is necessary to have some part that will receive this 
additional residue. This shows us why all animals 
which have blood in their lung possess a bladder 
too. <As for those whose lung is spongy and which 
therefore drink little, or which take fluids not as 
something to drink but as food (e.g. insects and 
fishes), or which are covered with feathers or scales 
or scaly plates, not one of these has a bladder, owing 
to the small amount of fluid which they take and 
owing to the fact that the surplus residue goes 
to form feathers or scales or scaly plates, as the 
particular case may be. Exceptions to this are the 
Tortoises : though scaly-plated they have a bladder. 
In them the natural formation has simply been 
stunted. The cause of this is that in the sea-varieties 
the lung is fleshy and contains blood, and is similar to 
the lung of the ox ; while in the land-varieties it is 
disproportionately large. And whereas in birds and 
snakes and the other scaly-plated creatures the 
moisture exhales through the porous flesh, in these it 
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cannot do so, because the integument which surrounds 
them is dense, like a shell; and so the excretion is 
produced in such quantities that the Tortoises need 
some part which shall act as a vessel to receive it. 
That, then, is why they are the only animals of the 
kind which have a bladder. In the sea-tortoise it is 
large, in the land-tortoise quite small. 

IX. Much the same may be said of the kidneys as 
of the bladder. Kidneys are not present in any of 
the animals that have feathers or scales or scaly plates, 
except the two sorts of tortoises just mentioned. In 
some birds, however, there are flat kidney-shaped 
objects, as if the flesh that was allotted to form the 
kidneys had found no room for its proper function 
and had been scattered to form several organs. ‘The 
Emys? has neither bladder nor kidneys: this is be- 
cause it has a soft shell which allows the moisture to 
transpire freely through it. But, as I said before, all 
the other animals whose lung contains blood have 
kidneys, since Nature makes use of them for two pur- 
poses : (1) to subserve the blood-vessels ; and (2) to 
excrete the fluid residue. (A channel leads into them 
from the Great Blood-vessel.) 

There is always a hollow (lumen), varying in size, 
in the kidneys, except in the seal, whose kidneys are 
more solid than any others and in shape resemble 
those of the ox. Human kidneys too resemble those 
of the ox: they are, as it were, made up out of a 
number of small kidneys,’ and have not an even 
surface like those of the sheep and other quadrupeds. 
Thus, when once an ailment attacks the human 
any animal now known as Eimys, seems to be that of some 
freshwater tortoise. 

> This is not true of the normal adult, but it is true of 


the foetus. 
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kidneys, the trouble is not easily removed, because 
it is as though the patient had many kidneys diseased 
and not one only ; and so the cure is more difficult to 
effect. 

The channel which runs from the Great Blood- 
vessel to the kidneys does not debouch into the 
hollow part of the kidneys, but the whole of what 
it supplies is spent upon the body of the kidneys ; 
thus no blood goes into the hollows, and at death 
none congeals there. From the hollow part of the 
kidneys two sturdy channels? lead into the bladder, 
one from each; these contain no blood. Other 
channels come from the Aorta to the kidneys; 
these are strong, continuous ones. This arrange- 
ment is on purpose to enable the residue from the 
moisture to pass out of the blood-vessel into the 
kidneys, and so that when the fluid percolates 
through the body of the kidneys the excretion that 
results may collect into the middle of the kidneys, 
where the hollow is in most cases. (This explains, 
incidentally, why the kidney is the most ill-scented 
of all the viscera.) From the middle of the kidney 
the fluid is passed off through the aforesaid channels 
into the bladder; by which time it has practically 
taken on the character of excremental] residue. The 
bladder is actually moored to the kidneys: as has 
been stated, there are strong channels extending 
from them to it. 

We have now given the causes for which the 
kidneys exist, as well as their character and functions, 

The right kidney is always higher up than the left. 
The reason for this is that as motion always begins on 
the right-hand side, the parts that are on that side are 
stronger than those on the other ; and owing to this 


273 


671b 


ARISTOTLE 


7 ‘ ~ ~ a 
diow tiv tav deEt&v, Sef mpoodoTomjoacbar bid 
4 , a lad 
THY Know Tpds TO dvw Tadra’ Ta pdopta padAdovr, 
> x § i > ‘ ‘ bs) wv ~ a 
ere. Kai THY ddpov TH S<Evav alpovor paAdrov Kal 
emikeKapperny eyovar THs apistepas wadAAov. Kal 
dua TO aveoracbat avuTepov TOV be€vov vedpov TO 


‘qrap dntetat Tob Se€iod vedpod ev maow: év Tots 


672a 


10 


15 


deLtols yap TO Arap. 
"Exo 8 of vedpot par Dv omAayyvewr 
KOUVGL ot vedpot padiota taV onAayy 
ff > > ¢ A A A ~ A 
myeAyy, €& avayens pev Sid TO SinPetoba 7d 
t bs ~ ~ , 
TepittMpa Sia THY vedp@y- To yap Aewmdopevov 
= AT na a tf > , > > , 
atpa cabapov ov evrertov eort, TéAos 8 cdrepias 
~ > 
aipariis med) Kal oréap eotiv. (womep yap <v 
Tots TeTIUpWfLevots Enpots, olov mH Téppa, éyKata- 
Acizetal te Tip, otTw Kal ev Tots Temeppevois 
ral ~ > t 
bypois: éyKataXeimetat ydp Te Tis elpyacperns 
~ ie > 
fepudtytos poptov. Ssid7ep 76 AuTapov Kobddy eare 
a ~ tal A i 
Kal émumoAdler ev Tots bypois.) ev adrots pév obv 
na a > x 
ot yiverat Tois vedpots Sia TO muKvdv elvas TO 
> ~ 
onddyxvov, €€w 5é€ weptioratae TyLeA) Lev ev Tots 
myedwdeat, oTéap 8 év trois ateatw@deow H SE 
diadopa TovUTwy elpytar mporepov ev érépors. 
] > - A >. 4 if 4 
E€ avayens pév odv myeAdders pivovrar dia 
TaUTyY THY aittay ex T&v aupPawovrev e& avayKns 
an ° , A ~ 
tots €yovar vedpovs, evexa S€ owrnpias Kat Tot 
5 ~~ a r 
Oeppry etvar tiv dvow rH tev vedp@v. Ecxarot 
Te yap ovres GAdas Séovrat mActovos: TO pev yap 
~ ~ 7 n \ 
vTov capKaddes eotw, dmws % mpoBoAh Tots cept 


1 yadra Peck: mavra vulg. 





® See Book II. ch. v. 
QT 


PARTS OF ANIMALS, LL. 1x. 


motion they are bound to make their way upwards 
before the ones on the left. Thus people raise the 
right eyebrow more than the left, and it is more 
arched. A result of this drawing up of the right 
kidney is that in all animals the liver, which is on the 
right side of the body, is in contact with it. 

The kidneys contain more fat than any other of the 
viscera. ‘This is partly a necessary consequence upon 
the percolation of the residue through the kidneys : 
in other words, the blood which gets left behind there 
is easy of concoction because it is pure, and when 
blood undergoes complete concoction the final pro- 
ducts are lard and suet. (A parallel is to be found in 
the case of solid substances which have undergone 
combustion : e.g. a certain amount of fire gets left 
behind in ash. So, in fluid substances which have 
undergone concoction: some portion of the heat 
which has been generated remains behind. That is 
why oily substances are light and come to the top of 
fluids.) This fat is not formed actually in the kidneys 
themselves, because they are so dense: it collects 
outside them. In some it has the form of lard, in 
others the form of suet, according to the character of 
the animal. (The difference between the two has 
been explained already in another connexion.) 4 

This formation of lard, then, about the kidneys is 
the necessary consequence upon the conditions which 
necessarily obtain in animals that possess kidneys. 
But there is another reason for its formation, and that 
is, on purpose to safeguard the kidneys themselves 
and to preserve their natural heat. The kidneys are 
the outermost of all the viscera, and thercfore they 
need more warmth. Whereas the back is liberally 
supplied with flesh, which enables it to act as a 
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protection for the viscera about the heart, the loin, 
in common with all parts that bend, is not so supplied ; 
and this fat we have been speaking of serves as a 
safeguard to the kidneys in place of flesh. Further, 
the kidneys are better able to secrete and to concoct 
the fluid if they are fat, because fat is hot and heat 
causes concoction. 

These are the reasons why the kidneys are fat. In 
all animals, however, the right kidney has less fat 
than the left. This is because the right-hand side 
is dry and solid and more adapted for motion than 
the left ; and motion is an enemy to fat, because it 
tends to melt it. 

Now it is an advantage to all animals to have fat 
kidneys, and often they are completely filled with fat. 
The sheep is an exception : if this happens to a sheep 
it dies. But even if the kidneys are as fat as can be, 
there is always some portion which is clear of fat, if 
not in both kidneys, at any rate in the right one. The 
reason why this happens solely (or more especially) 
to sheep is as follows. Some animals have their fat 
in the form of lard, which is fluid, and thus the wind 
cannot so easily get shut up within and cause trouble. 
When this happens, however, it causes rot. Thus, too, 
in the case of human beings who suffer from their 
kidneys, although it is an advantage for them to be 
fat, yet if they become unduly fat, pains result which 
prove fatal. As for the animals whose fat is in the 
form of suet, none has such dense suet as the sheep 
has ; and moreover, in the sheep the amount of it is 
much greater; the fact that they get fat about the 
kidneys much more quickly than any other animal 
shows this. So when the moisture and the wind get 
shut up within, rot is produced, which rapidly kills 
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the sheep off. The disease makes its way directly to 
the heart through the Aorta and the Great Blood- 
vessel, since there are continuous passages leading 
from these to the kidneys. 

We have now spoken of the heart and the lung ; 
and also of the liver, the spleen and the kidneys. 
X. These two sets of viscera are separated from 
each other by the diazoma, which some call the 
phrenes (diaphragm). ‘This divides off the heart and 
the lung. In blooded animals it is called phrenes, as 
I have said. All blooded creatures have one, just as 
they all have heart and liver. The reason for this 
is that the diaphragm serves to divide the part 
round the stomach from the part round the heart, 
to ensure that the source of the sensory Soul may be 
unaffected, and not be quickly overwhelmed by the 
exhalation that comes up from the food when it is 
eaten and by the amount of heat introduced into the 
system. For this purpose, then, Nature made the 
division, and constructed the phrenes to be, as it were, 
a partition-wall and a fence; and thus, in those 
creatures where it is possible to divide the upper 
from the lower, she divided off the nobler parts 
from the less noble ones ; for it is the upper which 
is ‘‘ better,” that for the sake of which the lower ex- 
ists, while the lower is ‘‘ necessary,” existing for the 
sake of the upper, by acting as a receptacle for the 
food. 

Towards the ribs the diaphragm is fleshier and 
stronger, while in the middle it is more like a mem- 
brane: this makes it more serviceable as regards 
strength and extensibility. An indication to show 
why there are, as it were, “ suckers,” to keep off the 
heat which comes up from below, is provided by 
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1 Geppawopevov Peck: Oeppatvouor vulg.: -ovoa SZ: -ovcav 
PUY. 2 xvicews Langkavel. 





2 The Risus Sardonicus: see Allbutt and Rolleston, 4 
System of Medicine? (1910), viii. 642. 
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what actually happens: whenever, owing to their 
proximity, they draw up the hot residual fluid, this 
at once causes a recognizable disturbance of the 
intelligence and of sensation. And that is why they 
are called phrenes : as if they took a part in the act 
of thinking (phronein). This of course they do not 
do; but their proximity to those organs which do 
so take part makes the change of condition in the 
intelligence recognizable. ‘That, too, is why the 
phrenes are thin in the middle; this is not due 
entirely to necessity (though as they are fleshy to 
begin with, the parts of them nearest the ribs must 
of necessity be more fleshy still); there is another 
reason, which is, to enable them to have as little 
moisture in them as possible, since if they had been 
wholly of flesh they would have tended to draw 
to themselves and to retain a large quantity of 
moisture, Another indication that it is when heated 
that they quickly make the sensation recognizable is 
afforded by what happens when we laugh. When 
people are tickled, they quickly burst into laughter, 
and this is because the motion quickly penetrates to 
this part, and even though it is only gently warmed, 
still it produces a movement (independently of the 
will) in the intelligence which is recognizable. The 
fact that human beings only are susceptible to 
tickling is due (1) to the fineness of their skin and 
(2) to their being the only creatures that laugh. Tick- 
ling means, simply, laughter produced in the way I 
have described by a movement applied to the part 
around the armpit. 

It is said that when in war men are struck in the 
part around the diaphragm, they laugh* on ac- 
count of the heat which arises owing to the blow. 
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PP. 370 sq.: Kapiay vulg.: kap..av i: Kap PB; 
 8é aSidou 6 évros Peck: 8€ 87) adqjAws vulg. : codd. varia. 





2 Jliad, x. 457 and Od. xxii. 329. In both places the 
text of Homer has dbeyyouevov (‘' As he spake Sehr). 

> The Berlin text here reads ‘*‘ Caria,’’ but the Oxford ms. 
Z reads “* Arcadia.” A cult of Zeus hoplosmios is attested 
only for Methydrion, a town in Arcadia, and the name 
Kerkidas is found in Arcadia, not in Caria. (See A. B. 
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This may be so; and those who assert it are more 
eredible than those who tell the tale of how a man’s 
head speaks after it is cut off. Sometimes they cite 
Homer in support, who (so they say) was referring to 
this when he wrote 

As it spake, his head was mingled with the dust 
(not 

As he spake, his head was mingled with the dust.) ¢ 
In Arcadia? this kind of thing was at one time so 
firmly believed that one of the inhabitants was 
actually brought into court on the strength of it. 
The priest of Zeus hoplosmios had been killed, but 
no one knew who had done it. Certain persons, 
however, affirmed that they had heard the man’s 
head, after it had been cut off, repeating the follow- 
ing line several times 

*Twas Kerkidas did slaughter man on man. 

So they set to work and found someone in the 
district who bore this name and brought him to trial. 
Of course, speech is impossible once the windpipe 
has been severed and no motion is forthcoming from 
the lung. And among the barbarians, where they 
cut heads off with expedition, nothing of this sort 
has taken place so far. Besides, why does it not 
occur with the other animals? [For (a) the story 
about the laughter when the diaphragm has been 
struck is plausible, for none of the others laughs ; 
and (6) that the body should go forward some distance 
after the head has been cut off, is not at all absurd, 
since bloodless animals at any rate actually go on 


Cook, Zeus, ii. 290, who gives the evidence, and J. Schaefer, 
De Jove apud Cares culto, 1912, pp. 370 f.) 
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drwy ws eimety obddv. 7d TE yap Arap Tois pev 
moAvayides eat Tots b€ povodudarepov, mpOTov 
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living for a long time. The reason for these pheno- 
mena has been explained elsewhere. | 

We have now said what is the purpose for which 
each of the viscera is present; but also they have 
been formed of necessity at the inner ends of the blood- 
vessels, because moisture, z.e. moisture of a blood- 
like nature, must of necessity make its way out there, 
and, as it sets and solidifies, form the substance of 
the viscera. That, too, is why they are blood-like in 
character, and why the substance of all of them is 
similar, though different from that of the other 
parts. 

XJ. All the viscera are enclosed in membranes. 
Some covering is nceded to ensure their safety, and 
it must be a light one. These conditions are fulfilled 
by a membrane, which is close-textured, thus making 
a good protection ; does not consist of flesh, and 
therefore does not draw in moisture or retain it; is 
thin, therefore light, and causes no burden. The 
biggest and strongest membranes are those round 
the heart and the brain, which is natural enough, as 
it is always the controlling power which has to be 
protected ; therefore the heart and the brain, which 
have the supreme controlling power over the life of 
the body, need the most protection. 

XIJ. Some animals possess a full complement of 
viscera, some do not. We have already stated what 
animals have less than the full number, and the 
reason. But also, the same viscera are different in 
the various animals that have them. For instance, 
the heart is not identical in all the animals which have 
a heart ; nor is any other of the viscera. The liver 
illustrates this : in some it is split into several parts, 
in some almost undivided. This variation of form is 
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found first of all even among the viviparous blooded 
animals ; but it is more noticeable among the fishes 
and oviparous quadrupeds, whose livers differ not 
only from those of the Vivipara, but also from each 
other’s. In birds, the liver very closely resembles 
that of the Vivipara : in both, its colour is pure and 
blood-like. The reason for which is, that their bodies 
give a very free passage to the breath, which means 
that they retain very little foul residue; hence, indeed, 
some of the Vivipara have no gall-bladder, and this is 
largely due to the very considerable assistance given 
by the liver in maintaining a good blend¢ and healthi- 
ness in the body. This is because the purpose which 
these viscera serve lies chiefly in the blood, and after 
the heart the liver contains more blood than any 
other of the viscera. In most of the oviparous 
quadrupeds and the fishes the liver is yellowish, and 
in some of them it is altogether bad-looking, on a 
par with the bad blend of the rest of their bodies. 
This happens in the toad, the tortoise, and the like, 

As for the spleen: In horned animals that have 
cloven hoofs it is rounded : e.g. in the goat, the sheep, 
and similar animals; unless greatness of size has 
made it grow out at some point lengthways, as in the 
case of the ox. In all the polydactylous animals the 
spleen is long, as in the pig, in man, and in the dog. 
In animals with solid hoofs the spleen is intermediate 
between the two and has the characteristics of both : 
in one place it is broad, in another narrow, as exempli- 
fied in the horse, the mule, and the ass. 

XIII. Now the viscera differ from the flesh not only 
in the bulkiness of their mass, but also in their 
situation, for the flesh is on the outside of the body, 
while they are inside. The reason for this is that 
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their nature shares that of the blood-vessels : some 
of them exist for the sake of the blood-vessels, 
others do not exist apart from the blood-vessels. 

XIV. Below the diaphragm is the Stomach, which 
is placed where the oesophagus ends (if there is an 
oesophagus ; if not, immediately next to the mouth), 
Next after the stomach and continuous with it is what 
is called the Gut. 

It must be obvious to everyone why all animals 
have these parts. It is a necessity for them to have 
some receptacle for the food they take in, and to 
expel it again when its moisture has been extracted 
from it ; and there must be two different places for 
these two things—the unconcocted food and the 
residue ; there must also be another place in which 
the change from one to the other is effected. Two 
receptacles, then, one for the incoming food, one for 
the residue which is no more use—as there is a 
separate time for these so there must be a separate 
place. However, it will be more appropriate to go 
into these matters in our treatise on Generation and 
Nutrition. At the present we must consider the 
variations that are to be found in the stomach and its 
subsidiary parts. 

The stomach differs both in size and appearance in 
different animals. Those of the blooded Vivipara 
which have front teeth in both jaws have one 
stomach ; e.g. man, the dog, the lion, and the other 
polydactyls ; so also those that have solid hoofs, 
e.g. the horse, the mule, the ass; and those which 
although they are cloven-hoofed have front teeth 
in both jaws, e.g. the pig. These rules apply unless 
the size of the frame and the character of the food 
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modify them : for instance, if the food is thorny and 
woody and therefore not easy to concoct, in which 
case the animal has several stomachs, e.g. the camel ; 
so also have the horned animals, as they have not front 
teeth in both jaws. Thus also the camel has not the 
two rows of front teeth either, although it has no 
horns ; this is because it is more necessary for the 
camel to have several stomachs than to have all these 
front teeth. So, as it resembles the animals which 
lack the upper front teeth in that it has several 
stomachs, therefore the arrangement of its teeth 
is that which normally accompanies the multiple 
stomachs: in other words, it lacks these front teeth, 
as they would be no use to it. And also, as its food 
is thorny, and as the tongue has of necessity to be 
of a fleshy character, Nature has made use of the 
earthy matter saved from the missing teeth to make 
the roof of the mouth hard. Again, the camel 
ruminates as the horned animals do, because it has 
stomachs that resemble theirs. Every one of the 
horned animals (such as the shecp, the ox, the goat, 
the deer, and the like) has several stomachs ; and the 
purpose of them is this: Since the mouth is deficient 
in teeth, the service which it performs upon the food 
is deficient; and so one stomach after another 
receives the food, which is quite untreated when it 
enters the first stomach, more treated in the next, 
completely treated in the next, and a smooth pulp 
in the next. And that is why these animals have 
several such places or parts, the names of which are 
(1) the paunch (rumen), (2) the net or honeycomb-bag 
(reticulum), (3) the manyplies (omasum), (4) the reed 4 
(abomasum). For the relation of these to each other 


® Or, true stomach. 
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@ At 507 a 36 ff. > The gizzard. 
© Ogle reads “* oesophagus.” 
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as regards position and appearance, the Researches 
upon Animals and the treatises on Anatomy should be 
consulted. 

The same reason as has just been described accounts 
for the difference which presents itself in birds in the 
part which receives the food. Birds, like the other 
animals, do not get the full service from the mouth in 
dealing with the food—since they have no teeth at 
all, and they have nothing with which to bite up or 
grind down the food; and so some of them have, 
before the stomach, what is called the crop, to per- 
form the work instead of the mouth. Others have 
a broad oesophagus ; or their oesophagus has a 
bulge in it, just before it reaches the stomach, in 
which they keep a preliminary store of untreated 
food ; or some part of the stomach itself sticks out. 
Others have a strong and fleshy stomach? which 
is thus able to store the food up for a long period 
and to concoct it although it has not been ground 
down; thus Nature makes up for the deficiency of 
the mouth by means not only of the heat of the 
stomach but also by its special character. Other 
birds have none of these devices, but a long crop,° 
because their food is moist: these are the long-legged 
marsh birds. The reason for this is that the food 
which all of these take is easily ground down, and 
the result is that the stomachs of birds of this sort 
are moist [owing to the unconcocted and moist state 
of the food]. 

The tribe of fishes have teeth: practically all have 
saw-teeth. There is one small group to which this 
does not apply, e.g. the Scarus,? as it is called, and 
it seems reasonable to suppose that this is why 


4 The parrot-fish ; see above, 662 a 7. 
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® “ Caecal appendages ” (Ogle), or ‘“ alimentary sacs.” 
© The vermiform apenaiae 
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it alone ruminates, for horned animals which have no 
teeth in the upper jaw also ruminate. All teeth in fish 
are sharp; this enables them to bite up their food, 
though somewhat unsatisfactorily ; this is because 
they cannot spend long over mastication ; hence 
they neither have flat teeth nor may they grind 
the food down; therefore it would be idle to have 
the teeth. Furthermore, some fishes have no gullet 
at all, others have a short one ; but, in order to as- 
sist the process of concoction, some of them, like the 
Kestreus,* have fleshy stomachs, similar to those of 
birds; the majority, however, have a large number 
of appendages ” by the side of the stomach, in which 
to store up the food as it might be in additional cellars 
and there putrefy it up and concoct it. The ap- 
pendages of fishes are, however, quite different from 
those of birds. In fishes they are fairly high up 
beside the stomach, whereas when present in birds 
they are down below at the end of the gut. Some 
of the Vivipara also have appendages ¢ of this latter 
kind, and their purpose is the same. 

The whole race of fishes is gluttonous for food, 
because their equipment for reducing it is defective, 
as a result of which most of it passes through un- 
concocted. Of all, those which have a straight intes- 
tine are especially gluttonous, since the food passes 
through quickly, which means that their enjoyment 
of it is brief, and therefore in its turn the desire for 
food must come on again very quickly. 

I have already said that in animals with front 
teeth in both jaws the stomach is small. These 
stomachs fall into two main classes. Some have a 
stomach resembling that of the dog, some that of 
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the pig. The pig’s stomach is larger than the dog’s, 
and it has some folds of medium size, so as to prolong 
the time of concoction. The dog’s is small in size— 
not much bigger indeed than the gut, and its inner 
surface is smooth. ‘The gut has its place next after 
the stomach in all animals. Like the stomach, this 
part too presents many various forms. In some 
animals it is simple and similar throughout its 
length, when uncoiled; in others it is not similar 
throughout. Thus, in some it is wider near the 
stomach, and narrower towards the end (that is why 
dogs find difficulty in discharging their excrement) ; 
in the majority, however, it is narrower at the top, 
and wider at the end. 

In the horned animals, the intestines are longer and 
have many conyolutions ; and their bulk (as well as 
the bulk of the stomach) is greater, owing to the size 
of the animal : horned animals being, on the whole, 
large in size because of the ample treatment which 
their food receives. Except in those animals where 
it is straight the intestine gets wider as it proceeds, 
and they have what is called the colon and the 
blind and swollen part of the gut? ; and then after 
that point it gets narrower again and convoluted. 
After this, it goes on in a straight line to the place 
where the residue is discharged ; and in some this 
part (which is called the anus) is supplied with fat, in 
others it is devoid of fat. All these parts have been 
devised by Nature to suit their appropriate functions 
in treating the food and in dealing with the residue 
produced. As the residue proceeds on its way and goes 
downwards, it finds a wider space where it remains 
in order to undergo transformation; this is what 


@ The caecal dilatation. 
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1 orevdézepov bis Langkavel. 





2 i.e, the ‘ stomach.” 
> ae. the “ large intestine.” 
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happens in the animals which need and take more 
food owing either to their size or to the heat of these 
parts of the body. After this, just as it goes into a 
narrower part of the intestine after it leaves the upper 
gut,® so also it goes into a narrower channel after 
the colon or wide part of the lower gut,® and into 
the spiral coil; into these the residue passes when 
its juices have been completely exhausted. In this 
way Nature is enabled to keep the material in store, 
and the residue is prevented from passing out all at 
the same moment. 

In those animals, however, which have to be more 
controlled in their feeding, there are no great wide 
spaces in the lower gut, but their intestine is not 
straight, as it contains many convolutions. Spacious- 
ness in the gut causes a desire for bulk of food, and 
straightness in the intestine makes the desire come 
on again quickly. Hence, animals of this sort are 
gluttonous : those with simple receptacles eat at very 
short intervals of time, those with spacious ones eat 
very large quantities. 

Since the food in the upper gut, when it has just Jejumum 
entered, must of necessity be fresh, and when it 
has proceeded further downwards must have lost its 
juices and be practically dung, the organ which lies 
between the two must of necessity be something 
definite, in which the change is effected, where food 
is no longer fresh and not yet dung. Therefore all 
animals of this sort have what is called the jejunum, 
which forms part of the small intestine, which is next 
to the stomach. ‘That is to say, it has its place 
between the upper gut, where the unconcocted 
food is, and the lower gut, where the now useless 
residue is. All these animals have the jejunum, but 
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: 5 Z: 78y vulg. 
® ofov PZ, om. vulg. 
3 OyAeat] eta ZL: : mAetoar Platt. 


+ dppeves] xvves Platt. 
5 [vo] secludendum. 





4 This seems to mean that when the animal is fasting the 
two receptacles do not bulge, and so the jejunum is visible; 
and though after the animal has fed you might expect to see 
the jejunum, because it should be full of food which is being 
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it is apparent only in the larger ones, and in them 
only when they are fasting, not when they have 
recently been eating, for w hen they are fasting, there 
is an interspace betw een the two receptacles, whereas 
when they have been eating, the time taken by the 
change is short.* In females the jejunum can have its 
place in any part of the upper intestine; in males 
it is placed’ immediately before the caecum and the 
lower gut. 

XV. What goes by the name of Rennet is present 
in all animals which have a multiple stomach ; the 
hare is the only animal with a single stomach which 
has it. In the former class the rennet is not in the 
paunch® nor in the reticulum, nor in the abomasum (the 
last of the stomachs) ; but in the stomach between 
the last one and the first ones, 7.e. the so-called 
omasum (manyplies).¢ All these animals have rennet 
because their milk is so thick ; similarly, the single- 
bellied animals have no rennet, because their milk 
is thin. This also explains why the milk of horned 
animals coagulates, while that of the hornless does 
not. As for the hare, it has rennet because it feeds 
on herbs with fig-like juice; and this juice can 
coagulate the milk in the stomach of sucklings. I 
have stated in the Problems why, in the animals 
that have many stomachs, the rennet is formed in 
the manyplies. 


transmuted inside it (see above, 675 b 32), it is not visible, 
because the change is effected so Seale 

» Lit. ‘* the great stomach.” 

© See above, 674 b 14 ff. 

@ No such reference can be found. 
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1 paxp@ Y: paxpd 7 vulg. 2 Sidr Ogle: Sidrrep vulg. 
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Wuat has been said already on the subject of the 
viseera, the stomaeh, and each of the other parts 
mentioned, applies to the footless ereatures (such as 
the Serpents) as well as to the oviparous quadrupeds. 
Indeed, the Serpents are akin to these: for a serpent 
is like a long and footless lizard. A third elass in 
which all these parts are similar is the Fishes: the 
only difference is that the first two classes are land- 
ereatures and therefore have a lung, whereas fishes 
have no lung but gills instead. Fishes have no 
bladder, nor has any of these ereatures (exeept the 
tortoise) ; the reason is that they drink little (because 
their lung is bloodless), and the moisture in them 
is diverted to the horny seales, just as in birds it is 
diverted to the feathers. And in all these ereatures, 
as in birds, the residue ® is white on the surface, 
sinee in those animals that have a bladder, when the 
residue has been voided an earthy salt deposit 
settles in the vessels, the sweet and non-briny por- 
tion, owing to its lightness, being used up upon the 
flesh. 

The Vipers have the same peculiarity among the 
Serpents as the Selaehia have among the Fishes. 
Both of them are externally viviparous, though 
they first produce their ova internally. All these 


* See Introduction, pp. 32 ff. 
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1 sots PYZ et corr. Us: om. vulg. 





2 See 665 a 10 ff. > See 650 a 14. 
¢ This seems to refer to the views expressed in Plato, 
Timaeus, 71 p. 
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creatures have one stomach only, as do the other 
animals that have front teeth in both jaws. And 
their viscera are quite small, as are those of the 
other creatures which have no bladder. However, 
on account of the shape of the serpents’ bodies, 
which is long and narrow, the shape of their viscera 
too is consequently long, thus differing from those 
of other animals. ‘This is because the shape of them 
is fashioned, as though in a mould, on account of the 
space available for them. 

All blooded animals have an omentum, a mesen- 
tery, and the whole intestinal equipment; also a dia- 
phragm and a heart; and all but the fishes have a 
lung and a windpipe too. The relative positions of 
the windpipe and the oesophagus are the same in all 
of them. The reasons for this have been given 
already.* 

II. The majority of the blooded animals have a 
gall-bladder in addition. In some it is placed up 
against the liver; in others it is separate from the 
liver and placed against the intestines, indicating 
that equally in these its derivation is from the lower 
gut.¥ This is clearest in the fishes, all of which have 
one, and in most of them it is placed against the 
intestines, though in some it runs along the whole 
length of the intestine, like a woven border, as in 
the Amia ; a similar arrangement is found in most of 
the serpents. Hence, those who assert that the gall- 
bladder is present for the sake of some act of sensation 
are wrong. They say its purpose is as follows :— 
on the one hand (a) to irritate that part of the Soul 
which is around the liver, and so to congeal it °; and 
on the other hand (b) by running free to make that 
part cheerful. This cannot be true ; because some 
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* This is true of quite a number of species, and as Aristotle 
says, the gall-bladder is specially variable in mice. In man, 
its absence is rare; and Aristotle’s statement may well be 
derived from his observation of aborted embryos, in which 
the gall-bladder develops somewhat late. 
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animals have no gall-bladder at all, such as the horse, 
the mule, the ass, the deer, and the roe; and the 
camel has no distinct gall-bladder, but what would 
better be described as consisting of small biliary 
vessels. There is no gall-bladder in the seal, nor 
(among sea-animals) in the dolphin. Sometimes in 
the same group there are some animals which look as 
if they have one, and some as if they have none@: 
This is true of the Mice; and also of the human 
species, as in some individuals the gall-bladder is 
placed against the liver and is obvious ; while in some 
it is missing. The result of this has been a dispute 
concerning the group as a whole. Whatever an 
observer has found to be the condition of the indi- 
viduals he happens to have scen, that he holds is true 
of every individual] throughout the group. ‘The same 
has occurred with regard to sheep and goats, most of 
which have a gall-bladder ; but, whereas in some 
individuals it is so large that its excessive size is 
portentous (e.g. in Naxos), in others it is entirely 
absent (e.g. ina particular district of Chalcis, Euboea). 
A further point, already mentioned, is that in fishes 
the gall-bladder is separated from the liver by a good 
distance. Moreover, it is safe to say that Anaxa- 
goras’s school is wrong in holding that the gall-bladder 
is the cause of acute diseases : they say that when it 
gets too full it spurts its liquid out into the lung and 
blood-vessels and sides. ‘This must be wrong, because 
nearly everyone who suffers from these affections 
actually has no gall-bladder, and this would be proved 
if they were dissected. Besides, there is no com- 
parison between the amount of bile which is present 
in these ailments and that which is emitted from the 
gall-bladder. No; it seems probable that, just as the 
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1 rovrou Peck: roér’ vulg. 
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bile elsewhere in the body is a residue or colliques- 
eenee, so this bile around the liver is a residue 
and serves no purpose—like the sediment pro- 
duced in the stomach and the intestines. I agree 
that occasionally Nature turns even residues to 
use and advantage, but that is no reason for trying 
to discover a purpose in all of them. The truth is 
that some constituents are present for a definite 
purpose, and then many others are present of 
necessity in consequence of these. 

We may say, then, that in animals whose liver is 
healthy in its composition, and in which the blood 
that supplies the liver is sweet, there is either no 
gall-bladder at all by the liver, or else the bile is in 
tiny vessels, or else in some these are present and in 
some not. This is why the livers of gall-bladderless 
animals are, generally, of a good colour and sweet ; 
and in those that have a gall-bladder the part of the 
liver immediately below it is very sweet. But in those 
animals which are formed out of blood which is less 
pure, the bile is the residue of this ; since “ residue ” 
means that which is the opposite of “ food,” and 
“ bitter ”’ the opposite of “ sweet’; and healthy blood 
is sweet. So it is evident that bile exists for no de- 
finite purpose, but is merely an offscouring. So that 
was an extremely neat remark which we find made 
by some of the old authors, when they say that if you 
have no gall in you your life will be longer. This 
was a reference to animals with uncloven hoofs and 
to deer, which have no gall-bladder, and are long- 
lived. And also, certain other animals are long-lived, 
such as the dolphin and camel, which, though un- 
observed by them, have no gall-bladder. After all, 
the liver is vital and indispensable for all blooded 
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animals, and so it is quite reasonable to hold that the 
condition of it controls the length of its owner’s life. 
And it is equally reasonable to hold that the liver 
produces a residue such as the bile although none of 
the other viscera does so. Take the heart : no such 
humour as bile could possibly come near the heart, 
because the heart cannot withstand any violent 
affection. Of the other viscera none is indispensable 
to an animal, except the liver only, and that is why 
this phenomenon occurs in connexion with the liver 
exclusively. And it would be absurd to say that 
phlegm and the sediment produced by the stomach 
are residues when found in some places but not in 
others ; and clearly the same applies to bile: its 
locality makes no difference. 

We have now spoken of the gall-bladder, and we 
have shown why some animals have it and why some 
have not. III. It remains to speak of the Mesentery 
and of the Omentum. ‘These are in the same region 
and close to the parts we have just described. 

The Omentum is a membrane, formed of suet omentum. 
or lard according te the animal in which it is. (We 
have already stated which animals contain suet and 
which lard.)¢ Whether the animal has one stomach 
or many, the Omentum is always fastened to the 
middle of the stomach, on the line marked on it like a 
seam; and it covers the rest of the stomach and most 
of the intestines. This is so in all blooded creatures, 
land- and water-animals alike. 

As for the xecessary ® formation of this part, it 
occurs as follows. When a mixture containing solid 
substance and fluid is warmed up, the surface of 
it always becomes skin-like and membranous ; and 


® At G51 a 26 ff. ® See Introd. p. 22. 
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the place where the Omentum is is full of nutriment 
of this very sort. Furthermore, owing to the thick- 
ness of the membrane, that portion of the blood-like 
nutriment which percolates through it must of neces- 
sity be fatty, because that is the finest in texture ; 
and then owing to the heat in that part it will be 
concocted and so become suet or lard instead of some 
fleshy or blood-like substance. This, then, is the way 
in which the formation of the Omentum occurs. 
Nature, however, turns the Omentum to advantage in 
the concoction of the food, so as to enable the animal 
to concoct its food more easily and more quickly ; 
for the Omentum is fat ; fat things are hot, and hot 
things aid concoction. For this reason, too, the 
Omentum is fastened to the middle of the stomach ; 
since as regards that part of the stomach which is 
beyond, the liver which is close by it assists it in 
concoction. So much for the Omentum. 

IV. What is called the Mesentery is also a mem- 
brane ; and it extends continuously from the line of 
extension of the intestines as far as the Great Blood- 
vessel and the Aorta. It is full of blood-vessels, 
which are many in number and closely packed 
together ; and they extend from the intestines as 
far as the Great Blood-vessel and the Aorta. We 
shall find, as with the other parts, that the develop- 
ment and formation of the Mesentery is the result 
of necessity. As for its purpose in the blooded animals, 
that is clear enough to those who consider. Animals 
must of necessity take in nutriment from without ; 
and, again, out of this the “ultimate nutriment ” 
has to be made; and from this store the supply is 
distributed directly to the parts of the body. (In 
blooded animals this is called blood; there is no 
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special name for it in the others.) Now there must 
be some passage or passages (as it might be roots) 
through which this nutriment shall pass from the 
stomach to the blood-vessels. The roots of plants 
are of course in the ground, because that is the 
source from which plants get their nutriment. For 
an animal, the stomach and the intestines correspond 
to the ground, the place from which the nutriment 
has to be derived. And the Mesentery exists to 
contain these vessels, corresponding to roots ; they 
pass through the inside of it. This completes my 
account of its Final Cause. As for the means by 
which the nutriment is taken up, and the way in 
which that portion of the ultimate nutriment which 
is distributed into the blood-vessels reaches all the 
parts of the body through them, these points will 
be dealt with in the treatises on the Generation of 
Animals and on Nutrition. 

I have now described the blooded animals as far 
as concerns the parts that have been dealt with, and 
also the causes that are responsible. It remains, 
and would follow after this, to speak of the organs 
of generation, by which male and female are dis- 
tinguished. But as we shall have to deal with 
generation itself, it is more appropriate to speak of 
these organs in our consideration of that subject. 


V. The animals called Cephalopods and Crustacea tterNat 
are very different from the blooded ones. First Ob alls toon cue 
they have no visceral structure at all. This is true “0% 
of all the bloodless creatures, in which are included 
beside Cephalopods and Crustacea two other groups, 
the Testacea and the Insects. This is because none 


of them has blood, which is the material out of which 
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viscera are made; and the reason for this is that a 
condition of this sort is part of their being: the fact 
that some animals are blooded and some bloodless 
will be found to be included in the logos? which 
defines their being. Further, we shall see that none 
of those purposes for whose sake blooded animals 
have viscera operate in these other creatures: they 
have no blood-vessels and no bladder, they do not 
breathe : the only organ they must necessarily have 
is the counterpart of the heart, since the sensitive 
part of the Soul and the original cause of life is always 
situated in some place which rules the body and its 
parts. Also, they all have of necessity the parts 
adapted for dealing with food and nutrition; but the 
manner of these varies according to the places where 
they take their food. 

The Cephalopods have two teeth around what is 
called their mouth ®; and inside the mouth, instead of 
a tongue, they have a fleshy object, by means of 
which they discriminate the savour of things to eat. 
Likewise, the Crustacea have these front teeth and 
the fleshy counterpart of the tongue. The Testacea 
all have this latter part, too, for the same reason that 
blooded animals have a tongue, viz. to perceive the 
taste of the food they eat. Similarly, too, the Insects 
have, some of them, a proboscis which comes out 
from the mouth, as with the Bees and Flies (this has 
been mentioned earlier®); and the ones which have no 
sharp protrusion in front have a part such as this 
inside the mouth, as Ants, and the like. Some of 
these creatures have teeth, though somewhat differ- 
ent from ordinary teeth (as the Flies,? and Bees) 5 


¢ At 661 a21; cf. Hist. An, 528 b 28. 
@ Or “ Ants ” (translating Meyer’s emendation). 
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others have no teeth at all: these are the creatures 
whose food is fluid. Indeed, in many of the insects 
the purpose of the teeth is not mastication of food at 
all, but for use as weapons. 

Of the Testacea, as we stated in the opening treat- 
ise,?some have a very strong tongue (so-called) ; and 
the Sea-snails actually have two teeth as well, like the 
Crustacea. In the Cephalopods there is a long gullet 
next after the mouth, and contiguous to that is a 
crop like a bird’s. Continuous with this is the 
stomach, then immediately the intestine, which is 
simple and reaches to the vent. In the Sepias and 
Octopuses these parts round the stomach are similar 
both in shape and in consistency. The creatures called 
Calamaries, like the others, have the two gastric 
receptacles,’ but the first of them is less like a crop ; 
and they differ in shape from the organs of the 
previous classes, and that is because their bodies are 
composed of softer flesh throughout. 

These creatures have these parts arranged in this 
way for the same reason that birds have them: they, 
like birds, are unable to grind down their food; hence 
the crop is placed before the stomach. 

The Cephalopods, for the sake of self-defence and 
self-preservation, have what is called their Ink. This 
is contained in a membranous bag which is attached 
to the body, and comes to an end in an outlet where 
the residue from the stomach is discharged by the so- 
called funnel. ‘This is on the under side of the body. 
All the Cephalopods have this peculiar part, but it is 
most remarkable in the Sepia, as well as the largest 
in size, When the Sepia is frightened and in terror, 


@ At Hist. An. 528 b 30 ff. 
+ Viz, the crop and the stomach. 
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2 The mytis, which is the same as the mecon, is an excretory 
organ, and corresponds to the liver. See below, 679 b 11, 

> Cf. above, 676 a 32. 
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it produces this blackness and muddiness in the 
water, as it were a shield held in front of the body. 
Now the Calamaries and Octopuses have this ink-bag 
in the upper region of the body, quite near the mytis*; 
whereas in the Sepia it is lower down, against the 
stomach, since it has a larger supply because it uses 
it more. This circumstance is due (1) to its living 
near the land and (2) to its having no other means of 
defence—nothing like the Octopus, for instance, which 
has its twining feet, which are useful for this purpose ; 
it ean also change its colour, and it does so (just as 
the Sepia emits its ink) when put in fear. Of all 
these, only the Calamary lives well out at sea and gets 
protection thereby. Hence, compared with it, the 
Sepia has a larger supply of ink ; and because this is 
larger, it is lower in the body, as it is easy for it to be 
emitted even to a considerable distance when the 
supply is great. The ink is earthy in its nature, like 
the white deposit on the excrement of birds, and it is 
produced by these creatures for the same reason— 
they, like birds, have no urinary bladder ®; so the 
earthiest matter is excreted into this ink, especially 
in the Sepia, for the Sepia contains an exceptionally 
large amount of earthy matter. An indication of 
this is its bone, which is earthy. The Octopuses do 
not have this bone, and in the Calamary it is cartila- 
ginous and slight. (We have said why some of these 
animals have this part and why some have not, and 
what in each case its character is.) 

‘These animals, as they have no blood, are cold and 
liable to take fright. While in some other animals 
fear causes a disturbance of the stomach, and in some 
the discharge of residue from the bladder, in these 
creatures its effect is to make them discharge their 
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ink ; and though this is an effect due to necessity, 
like the discharge of urine in the others, yet Nature 
makes good use of this residue at the same time 
for the animal's defence and preservation. 

The Crustacea as well, that is, both the Crabs and 
the Caraboids, have the two front teeth, and between 
the teeth they have the tongue-like flesh, as has 
already been stated?; and immediately next to the 
mouth they have a gullet which is quite small com- 
pared with the animal’s size ; and immediately after 
that the stomach ; and on this the Carabi and some 
of the Crabs have another set of teeth, since the 
upper ones do not masticate the food sufficiently. 
From the stomach a simply formed intestine runs 
straight to the vent where residues are discharged. 

These parts are present in every one of the Testacea 
as well, more distinct in some, less in others. They 
are more clearly marked in the larger animals. 
Take the Sea-snails. These have (1) as stated al- 
ready, the teeth, which are hard and sharp, (2) the 
fleshy object in between them, similarly to the 
Crustacea and Cephalopods ; (3) the proboscis, as 
already mentioned,’ something between a sting and 
a tongue ; (4) immediately after the mouth is a sort 
of bird’s crop, and (5) after that the gullet ; (6) con- 
tinuous with that is the stomach, and (7) in the 
stomach is what is known as the mecon®; and (8) at- 
taching to this is an intestine: this intestine begins 
directly from the mecon. This residue (the mecon) 
appears to be the most tasty piece in all the Testacea. 
The other creatures that have spiral shells (e.g. the 


4 At 678 b 10. 
> At 661 a 15 ff. 
¢ The hepatopancreas or liver ; see above, 679 a 9. 
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@ The operculum. 
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Purpuras and the Whelks) are similar to the Sea- 
snails in structure. 

There are very many genera and species of Tes- 
tacea. Some have spiral shells, like the ones just 
mentioned ; some are bivalves, some univalves. In 
a way, the spiral shells resemble the bivalves, as they 
have, all of them, from birth, a covering® over the 
exposed part of their flesh, e.g. the Purpuras, the 
Whelks, the Nerites, and the whole tribe of them. 
This covering serves as a protection ; for in any place 
where the animal has no shell to protect it, it could 
quite easily be injured by the impact of external 
objects. The univalves’ means of preservation is this: 
they cling to some object, and have their shell on the 
upper side; so they become in a way bivalves in 
virtue of the borrowed protection afforded by the 
object to which they cling. Example, the Limpets. 
The bivalves proper (e.g. Scallops and Mussels) get 
their protection by closing themselves up ; the spiral- 
shelled creatures by the covering I mentioned, which, 
as it were, turns them from univalves into bivalves. 
‘The Sea-urchin has a better defence system than any 
of them: he has a good thick shell all round him, 
fortified with a palisade of spines. As I stated pre- 
viously, the Sea-urchin is the only one of the Testacea 
which possesses this peculiarity. 

The natural structure of the Crustacea and of the 
Testacea is the reverse of that of the Cephalopods. 
The latter have their fleshy part outside, the former 
have the earthy part outside and the fleshy inside. 
The Sea-urchin, however, has no fleshy part at all. 

All these parts, as described—mouth, tongue-like 
object, stomach, vent for the residue—are present 
in the rest of the Testacea too, but they differ in 
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® Hist. An. 528 b 10 ff. 

> This seems to imply that diagrams or illustrations accom- 
panied the treatises. 

* These form what is compared to a lantern at Hist. An. 
531 a5, hence the name, “ lantern of Aristotle.” 
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their position and size. For the details of these, con- 
sult the Researches upon Animals and the Dissections. 
Some points are better explained by inspection? than 
in words. 

The Sea-urchin and the genus of Ascidians are 
peculiar among the Testacea. ‘The Sea-urehin has 
five teeth,? and between them it has the fleshy sub- 
stance (the same as in all the above-mentioned 
creatures); after that, the gullet, after that, the 
stomach, which is divided into several compartments, 
so that the animal seems to have several stomachs. 
But although they are separated from each other and 
are full of residue, they all spring from the gullet and 
they all terminate in the residual vent. Apart from 
the stomach, these creatures contain no fleshy snb- 
stanee, as I have said. They have, however, what 
are ealled ova’; there are several of them and each 
is in a separate membrane ; and scattered at random 
round the body, beginning from the mouth, are 
certain black objeets,’ which have no name. There 
are several kinds of Sea-urchin, and in all of them 
these parts are present. Not all, however, have 
edible’ ova, and, exeept in the common’ varieties, 
they are quite small. There is a similar distinction 
among the other Testacea: the flesh is not equally 
edible in all of them, and in some of them the residue 
(the so-called mecor) is edible, in others not. In the 
spiral shells, the mecon is in the spiral, in univalves 


4 These are really ovaries (or testes): gonads. 

¢ These may be the ambulacral vesicles, but the identifica- 
tion is not certain. 

? See the story of the Spartan in Athenaeus iii. 41. 

9 The word translated ‘‘ common” may mean “ living near 
the surface.” 
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° This is true of the sea-urchins in the Red Sea, though not 
of the Mediterranean ones. The former have a cycle corre- 
sponding exacily to that of the moon. The five roes, ovaries, or 
testes are large and swollen during the week preceding each 
of the summer full moons, and the spawning of the eggs 
takes place during the few days before and after full moon, 
For a most interesting discussion of this and kindred matters 
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(like limpets) it is in the tip; in bivalves it is near 
the hinge. In the bivalves the so-called ovum is on 
the right-hand side, and the residual vent on the left. 
“Ovum ” is a misnomer ; actually it corresponds to 
fat in blooded creatures when they are in good con- 
dition ; and that is why it appears only in spring and 
autumn, which are the seasons when they are in good 
condition. In great cold and great heat all the 
Testacea are hard put to it; they cannot endure in- 
ordinate temperatures. The behaviour of the Sea- 
urchins is a good illustration of this: they have ova 
in them as soon as they are born, and at the time of 
full moon these increase in size *; and this is not, as 
some think, because the creatures eat more then, but 
because the nights are warmer owing to the moon- 
light. These creatures have necd of the heat because 
they are bloodless and therefore adversely affected 
by cold. That is why they are in better condition 
during the summer, and this is true of them in all 
localities except the strait of Pyrrha,? where they 
flourish equally well in winter, and the reason for this 
is that in winter they have a more plentiful supply of 
foodstuff, due to the fish leaving the district at that 
season. 

The Sea-urchins all have the same number of ova— 
an odd number, five, identical with the number of 
teeth and stomachs which they have. This is ac- 
counted for by the “ ovum ”’ not being really an ovum 
(as I said before) but simply a result of good nourish- 
ment. The “ ovum ”’ is found in Oysters too, though 
see H. M. Fox, Selene, especially pp. 35 ff., and id. Proc. 
Roy. Soc. B., 1923, 95, 523. 

®° In Lesbos, leading to the lagoon, one of Aristotle’s 


favourite hunting-grounds: see Hist. in. 544 a 21 (sea- 
urchin), 548 a 9, 603 a 21, 621b12. Cf. Gen. An. 763 b 2. 
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on one side of the body only ; it is the same as that of 
the Sea-urchin. Now the Sea-urchin is spherical, 
and is not just one flat disk like the Oysters ; thus, 
being spherical, it is not different shapes in different 
directions, but equiform in all directions ; hence of 
necessity its “ovum ”’ is correspondingly arranged, 
since this creature’s perimeter is not, as in the others, 
non-equiform ?: they all have their head in the 
centre, whereas the Sea-urchin’s is at the top. 
Yet even so the “ovum” cannot be continuous, 
since no other of the Testacea has it thus; it 
is always on one side of the disk only. Hence, 
since this is a common property of all species 
of Testacea, and the Sea-urchin is peculiar in having 
a spherical shape, the result follows of necessity that 
the Sea-urchins cannot have an even number of ova. 
If they were even, they would have to be arranged in 
diametrically opposite positions, because both sides 
would have to be alike, and then there would be ova 
on both sides of the circumference ; but this arrange- 
ment is not found in any of the other Ostreae ; both 
Oysters and Scallops have ova on one side only of 
their circumference. Therefore there must be three, 
or five, or some other odd number of ova in the Sea- 
urchin. If there were three, they would be too far 
apart ; if more than five, they would be quite con- 
tinuous; the former would not subserve a good 
purpose, the latter is impossible. Therefore the 
Sea-urchin must of necessity have five ova. 

For the same cause the creature’s stomach is cloven 
into five and it has five teeth. Each of the ova, being, 
as it were, a body belonging to the creature, must 
conform to the general character of the stomach, 


* That is, it is circular in all planes, not in one only. 
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1 hine manus recentior E (=). 





* This is true; but motion is effected mainly by the tube- 
feet, not noticed by Aristotle (vide Ogle). 

> The “* sea-squirts.” 
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because growth has its origin from the stomach, 
Now if there were only one stomach, either the ova 
would be too far away from it, or the stomach would 
entirely fill up the cavity, which would make it 
dificult for the Sea-urchin to move about and to find 
sufficient food to replenish itself. But, as it is, there 
are five ova separated by five intervals, and so there 
must be five departments of the stomach, one for 
each interval. For the same reason there are five 
teeth, since this enables Nature to assign one tooth 
alike to each ovum and each department of the 
stomach. 

I have now stated why the Sea-urchin has an odd 
number of ova, and why it has five of them. Now 
some Sea-urchins have quite small ones, and some 
large : the reason for this is that the latter have a 
hotter constitution, and the heat enables them to 
concoct their food better. This explains why the 
uneatable ones tend to be full of residue. This 
natural heat also induces the creatures to move about, 
and so instead of remaining settled in one place they 
keep on the move as they feed. An indication of 
this is that Sea-urchins of this sort always have some- 
thing sticking on to their spines (which they use 
as feet),* which suggests that they are continually 
moving about. 

The Ascidians? differ very little in their nature from 
plants, but they are more akin to animals than the 
Sponges are, which are completely plants. Nature 
passes in a continuous gradation from lifeless things 
to animals, and on the way there are living things 
which are not actually animals, with theresult that one 
class is so close to the next that the difference seems 
infinitesimal. Now a sponge, as I said just now, is in 
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2 Or “ sea-cucumbers.” 
> The precise reference of this term is not known. 
¢ Sea-anemones, called by the Greeks ‘‘ sea-nettles.” 
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all respects like a plant: it lives only while it is 
growing on to something, and when it is pulled off it 
dies. What are called Holothuria and the Sea-lungs* 
and other similar sea-animals differ only slightly 
from the sponges in being unattached. ‘They have 
no power of sensation, but they live just as if they 
were plants unattached to the soil. Even among 
land-plants such instances exist : living and growing 
either on other plants or quite unattached: for 
example, the plant found on Parnassus, sometimes 
called the Epipetron (Rockplant). If you hang this 
up on the pegs? it will keep alive for a consider- 
able time. Sometimes it is doubtful whether these 
Ascidians and any other such group of creatures 
ought to be classed as plants or as animals: In so far 
as they live only by growing on to some other object 
they approach the status of a plant; but yet they 
have some fleshy substance and therefore probably 
are capable of sensation of a kind. 

This particular creature (the Ascidian) has two 
orifices and one septum; by one orifice it takes in fluid 
matter for food, by the other it discharges the surplus 
moisture ; so far as can be seen it has no residue like 
the other Testacea. And as no plant ever has any 
residue this is a strong justification for classing it 
(and any other such animal) as a plant. Through its 
middle there runs a thin partition, and it is reason- 
able to suppose that the governing and vital part of 
the creature is situated here. As for what are called 
Knides or Acalephae,* they are not Testacea, it is 
true, but fall outside the defined groups. In their 
nature they incline towards the plants on one side 


Those common to the Mediterranean are more virulent in 
their stinging powers than those of the north. 
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* That is, dorsal. 
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and the animals on the other. Towards the animals, 
because some of them detach themselves and fasten 
upon their food, and are sensible of objects that come 
up against them ; and also because they make use 
ot the roughness of their body for self-preservation. 
Towards the plants, because they are incomplete, 
and quickly attach themselves to rocks ; and further, 
because they have no residue that can be seen, 
though they have a mouth. The group of Starfish 
resembles these creatures; Starfish too fasten on to 
their food, and by doing this to oysters suck large 
numbers of them dry. But Starfish also resemble 
those unattached creatures of which we spoke, the 
Cephalopods and the Crustacea. ‘The same may be 
said of the Testacea. 

The parts connected with nutrition are such as I 
have now described. These must of necessity be 
present in all animals. But there is yet another part 
which every animal must have. Thesc creatures must 
have some part which is analogous to the parts 
which in blooded animals are connected with the 
control of sensation. In the Cephalopods this con- 
sists of a fluid contained in a membrane, through 
which the gullet extends towards the stomach. It is 
attached to the body rather towards the upper ¢ side. 
Some call it the mytis. An organ just like this, also 
called the mytis, is present in the Crustacea. This 
part is fluid and corporeal at the same time. The 
gullet, as I said, extends through the middle of it. 
If the gullet had been placed between the mytis and 
the dorsal side, the gullet would not have been able 
to distend sufficiently when the food enters, owing to 
the hardness of the back. ‘The intestine is placed up 
against the outer surface of the mytis, and the ink-bag 
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1 zémov Rackham: tpézov vulg. 2 & P: om. vulg. 

3 sic SUY (devdueva bis S): Kal duvapérny wer, év sore? i pdvor" 
ob Svvapern 8€ wAciw Z: od Svvapevyn 8 evepyela corel padvov ev, 
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up against the intestine ; this is to ensure that it and 
its unpleasantness are kept as far as possible from the 
body’s entrance and from the sovereign and most 
noble part. The mytis occupies a place which corre- 
sponds exactly with that of the heart in blooded 
creatures : which shows that it is the counterpart of 
it.¢ Another proof of this is that the fluid in it is 
sweet—that is, it has undergone concoction and is of 
the nature of blood. 

In the Testacea the part which rules sensation 
occupies the same place but is not so easy to pick out. 
But this source of contro] should always be looked for 
around some middle position in these creatures: in 
stationary ones, in the midst between the part which 
receives the food and the part where the seed or the 
residue is emitted ; and in those which move about, 
always midway between the right side and the left. 

In insects the part where this control is placed, as 
was said in the first treatise,” is situated between the 
head and the cavity where the stomach is. In the 
majority there is one such part, but in creatures like 
the Centipede, that is, which are long in the body, 
there are more than one: so if the creatures are cut 
up they go on living. Now Nature’s desire is to make 
this part a unity in all creatures, and when she can, 
she makes it a unity, when she cannot, a plurality.® 
This is clearer in some cases than in others. 

The parts connected with nutrition are by no means 
alike in all insects; indeed they exhibit great 
differences. For instance: Some have what is 
known as a sting inside the mouth—a sort of com- 
bination of tongue and lips,—which possesses the 





* The heart of invertebrates escaped the notice of Aristotle. 
> At Hist. An. 531 b 34. * Cf. 667 b 22 ff. 
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character of both. Those that have no sting in front 
have a sense-organ of that sort behind the teeth. 
After the mouth, in all insects comes the intestine, 
which is straight and simple right up to the residual 
vent. (Sometimes, however, it has a spiral in it.) 
And some there are which have the stomach next 
after the mouth, while from the stomach runs a 
twisted intestine; this gives the bigger and more 
gluttonous insects room for a larger amount of food. 
Of all these creatures the grasshoppers are the most 
peculiar. In them the mouth and tongue are united 
so as to make one single part, and through this they 
draw up their nourishment from fluid substances as 
through a root. All insects take but little nourish- 
ment ; and this is not so much because they are 
small as because they are cold. (Heat needs nourish- 
ment and quickly concocts it; cold needs none.) 
This is most marked in the grasshoppers. They find 
sufficient nourishment in the moisture which the air 
deposits ; so do the one-day creatures which occur 
around the Black Sea. Still, they live only for the 
space of a day; whereas the grasshoppers live for 
several, though not many, days. 

Now that we have spoken of the internal parts of 
animals, we must go back and deal with the remainder 
of the external parts. We had better begin with the 
creatures of which we have just been speaking, and 
not go back to the point where we left the external 
parts. This will mean that we take first those which 
need less discussion, and that will give more time for 
speaking of the “ perfect ’’ animals, z.e. the blooded 
ones. 

VI. Insects first, then. Though their parts are not 
numerous, insects differ from one another. They all 
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have numerous feet ; this is in order to make their () Insects. 
motion quicker, and to counteract their natural slow- 

ness and coldness. ‘Those which are most subject to 
coldness owing to their length (e.g. the Centipedes) 

have the greatest number of feet. Furthermore, 

these ercatures have several sources of eontrol; and 

on that account they have the “insections ” in their 

bodies, and the numerous feet which are placed in 

precise correspondence. 

Those that have fewer feet are winged by way of 
compensation. Some of these flying insects live a 
wandering life and have to go abroad in scarch of 
food ; so they have a light body and four wings, two 
on either side ; such are the bees and the kindred 
tribes. The small ones have only two wings all told 
—like the flies. Those that are heavy and sedentary 
in their habits have the larger number of wings like 
the bees, but they have shards round their wings 
(e.g. the Melolonthae® and similar insects) to preserve 
them in their proper condition ; for, as these ercatures 
are sedentary, their wings are more liable to be 
destroyed than those of the nimbler insects ; and 
that is why there is this protection round them, 
An inseet’s wing is not divided, and it has no shaft. 
In fact, it is not a wing at all, but a membrane of skin, 
which being dry detaches itself of necessity from the 
creature’s body as the fleshy part cools off. 

I have already stated some reasons why these 
ereatures have “ insected ”’ bodies : there is another, 
viz. it is so that they may curl up and thus escape 
injury and remain safe. It is the long ones that roll 
themselves up, and this would be impossible for them 
if they were not insected. Those that do not roll up 


® Perhaps cockchafers (Ogle). 
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1 (av) Ogle. 3 Sé wayéa big Platt: 8 detyev vulg. 
i x x Ss 
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increase their hardness by closing up the insections. 
This is obvious if you touch them—e.g. the insects 
called Canthari (dung-beetles) are frightened when 
touched and become motionless, and their bodies 
become hard. But also it is necessary for them to 
be insected, for it is of their essential being to have 
numerous sources of control; and herein they re- 
semble plants. Plants can live when they are cut 
up; so can insects. There is a difference, however, 
for whereas the period of survival of a divided insect 
is limited, a plant can attain the perfection of its 
nature when divided, and so two plants or more come 
out of one. 

Some of the insects have a sting as well, for defence 
against attackers. In some the sting is in front, by 
the tongue; in others it is behind at the tail-end. 
Consider the elephant’s trunk: this is its organ of 
smell; but the elephant uses it as a means of exert- 
ing force as well as for the purposes of nutrition. 
Compare with this the sting of insects : when, as in 
some of them, it is ranged alongside the tongue, not 
only do they get their sensation of the food by means 
of it, but they also pick up the food with it and convey 
it to the mouth. Those which have no sting in front 
have teeth; which some of them use for eating, 
others for picking up the food and conveying it to the 
mouth, as do the ants and the whole tribe of bees. 
Those that have a sting at the back are fierce crea- 
tures and the sting serves them as a weapon. Some- 
times the sting is well inside the body, as in bees and 
wasps. This is because they are winged, and a deli- 
cate sting on the outside of the body would be easily 
destroyed ; on the other hand, a thick one such as 
scorpions have would weigh them down. Scorpions 
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1 xépxoy Z (coniecerat Ogle) : xévrpov vulg. 


2 rav7n Ogle: rai’ vulg. 
3 émobev Ogle, Thurot : éurpoober vulg. 





* ‘The principle of" division of labour ” ina living organism, 
not stated again until 1827 (by Milne Edwards). ~ See Ogle’s 


note, 
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themselves, being land-creatures and having a tail, 
are bound to have their sting on their tail ; otherwise 
it would be no use for exerting force. No two- 
winged insect has a sting at the rear ; these are small 
weak creatures, and can be supported by a smaller 
number of wings: that is why they have only two. 
The same reason explains why they have their sting 
in the front: owing to their weakness they cannot 
well deliver a blow with their hind parts. Many- 
winged creatures, on the other hand, owe their 
greater number of wings to their own greater size, 
and so too their hind parts are stronger and bear the 
sting. Itis better, when it is possible, that one and the 
same organ should not be put to dissimilar uses ; that 
is. there should be an organ of defence which is very 
sharp, and another organ to act as a tongue, which 
should be spongy and able to draw up nourishment. 
And thus, whenever it is possible to employ two 
organs for two pieces of work without their getting in 
each other’s way, Nature provides and employs two.* 
Her habits are not those of the coppersmith who for 
cheapness’ sake makes you a_ spit-and-lampstand 
combination. Still, where two are impossible, Nature 
employs the same organ to perform several pieces 
of work. 

Some insects, whose eyesight is not distinct owing 
to their eyes being made of some hard substance, have 
specially long forefeet, which enable them to clear 
away anything that comes down on to the eyes. 
K'lies and bees and the like are obvious examples : 
they are always crossing their front legs. These 
creatures’ hind legs are longer than their middle ones 
for two reasons: (1) to assist them in walking, and 
(2) to lift them more easily off the ground when they 
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dvw éyew, Ta 8 dvw Katw. év buém 8 ori, du 
1 (delous) Peck: (aoAAas) Platt. 
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rise in flight. This peculiarity is even more notice- 
able in the leaping insects, such as locusts and the 
various sorts of fleas, which first bend their hind legs 
and then stretch them out again, and this forces them 
to rise up from the ground. ‘The rudder-shaped legs 
which locusts have are at the rear only and not in 
front ; this is because the joint must bend inwards,* 
and no front limb satisfies this condition. All 
these creatures have six feet, inclusive of the parts 
used for leaping. 

VII. In Testacea the body is not divided into @)Testacea. 
several parts, owing to their being of stationary 
habits, as opposed to creaturcs which move about : 
the latter are bound to have more parts to their body 
because their activities are more numerous, and the 
more motions of which a species is capable, the more 
organs it requires. Now some of the Testacca are 
altogether stationary : others move about but little ; 
and so, to keep them safe, Nature has compassed 
them about with hard shells. Some of them are (as I 
said earlier ¥) one-valved, some two-valved ; and some 
conical, either spiral like the Whelks, or spherical 
like the Sea-urchins. The two-valved shells are 
divided into (a) those which open—i.e. which have a 
joint on one side and can open and shut on the other ; 
e.g. the scallops and mussels; (6) those which are 
joined together on both sides, e.g. the group of razor- 
fishes. In all Testacea, just as in plants, the head is 
down below. The reason for this is that they take up 
their food from below, as plants take it up by their 
roots ; so they have their nether parts above and their 
upper parts below. These creatures are enveloped 
in a membrane, and through this they strain fresh- 


@ See note on 693 b 3, p. 433. > At 679 b 16. 
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6840 Thy tpodiy. 
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76 vevaTiKots etvae xXpijoysos 7 ovpd (véover yap 
drreperdoprevor olov aAatats airats), Tois d¢ Kap- 

5 KivoLs ovdev XpHowov dua 7d Tpoayetov eivar TOV 
Biov" adbray Kal eivar TpwyAoduras. daot om addy 
meAdytol etar, Sia Totz7o 7oAD apyorépovs Exovar 
Tous modas® mpdos THY opelav, olov at TE pratar 
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odiyn KLVY}TEL xp@rrat, arn’ Fj ow7npia. abrots 

Wr odotperadders elvar yiverat’ Sid ai prev pata 

1 +6 Bioy Bekker per typothetae errorem. 
2 abvay post wodas vulg.: om. Y. 
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water to drink, which is their way of taking nourish- 
ment. All of them possess a head, but except for 
the part which takes in the food none of the other 
parts has a special name. 

VIII. All the Crustacea can walk on land as well as @ cru;- 
swim; and hence they all have numerous feet. There laces. 
are four main groups of Crustacea, called (1) Carabi ; 
(2) Astaci; (3) Carides; and (4) Carcini.* Each of 
these contains several species which differ not only 
in shape, but also in size, and that considerably, for 
some species are large, others extremely small. The 
Carcinoid and the Caraboid crustacea resemble each 
other, in both having claws. ‘These claws are not for 
the sake of locomotion, but serve instead of hands, 
for catching and holding ; and that is why they bend 
in an opposite direction to the feet, which bend and 
twist toward the concave side, while the claws bend 
toward the convex side. This makes the claws 
serviceable for catching hold of the food and convey- 
ing it to the mouth. 

The two groups, Carabi and Carcini, differ in that 
the former have a tail and the latter have not. The 
Carabi find a tail useful because they are swimmers : 
they propel themselves with it as though with oars, 
A tail would be useless to the Carcini, which spend 
their lives near the land and creep into holes and 
crannies. Those that live out at sea and move about 
but little, and owe their safety to their shelly exterior, 
have for these reasons feet which are considerably less 
effective for locomotion: examples of this are the 


2 Roughly, these four divisions may be represented by our 
own groups, thus: (1) lobsters ; (2) crayfish; (3) prawns and 
shrimps ; (4) crabs, 
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* (da) Peck: rijxorra S: xvtoxovra PY: @oroxoirra Ogle. 

2 éorw Peck: etow vulg. 
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Maiae? (whose legs are thin) and the crabs called 
Heracleotic (whose legs are short). 

The little tiny crabs, which are found among the 
catch with small fishes, have their hindmost feet flat, 
like fins or oars, to make them useful for swimming. 

The Carides differ from the Carcinoids in having a 
tail, and from the Caraboids just mentioned in not 
having claws. Claws are absent because they have 
more feet: the material for their growth has gone 
into the feet. And they have more feet because they 
swim about more or move about more. 

As for the parts on the under? surface around the 
head, in some animals these are formed like gills so as 
to let in the water and to discharge it; the lower 
parts, however, of female crabs are flatter in formation 
than those of male ones, and also the appendages on 
the flap are hairier. This is because they deposit 
their eggs there instead of getting rid of them, as the 
fishes and the other oviparous animals do. These 
appendages are wider and larger and so can provide 
more space for the eggs. In all the Carabi and in 
all the Carcini the right claw is bigger and stronger 
than the left. This is because all animals in their 
activities naturally use the right side more; and 
Nature always assigns an instrument, either ex- 
clusively or in a better form, to those that can use it. 
This holds good for tusks, teeth, horns, spurs and all 
such parts which serve animals for assistance and 
offence. 

In Lobsters only, whether male or female, it is 
a matter of chance which claw is the bigger. The 


@ Probably the spiny spider-crab. 
> That is, ventral. 
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9 See Hist. An. 525 a 30—527 b 34, 541 b 19 ff. 

> At 678 b 24 ff. 

¢ The theory that the cuttle-fish is comparable to a verte- 
brate bent double was put forward in a paper read before the 
Academy of Sciences in 1830, and was the origin of the famous 
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reason why they have claws is because they belong 
to a group which has claws; and they have them 
in this irregular way because they themselves are 
deformed and use the claws not for their natural 
purpose but for locomotion. 

For an account of every one of the parts, of 
their position, and of the differences between them, 
including the differences between the male and the 
female, consult the Anatomical treatises and the 
Inquiries upon Animals.4 

IX. With regard to the Cephalopods, their internal (9 Cepha- 
parts have already been described, as have those 1??4 
of the other animals.” The external parts include 
(1) the trunk of the body, which is undefined, and 
(2) in front of this, the head, with the feet round it: 
the feet are not beyond the eyes, but are outside the 
mouth and the teeth. Other footed animals either 
have some of their feet in front and some at the 
back ; or else arranged along the sides—as with the 
bloodless animals that have numerous feet. The 
Cephalopods, however, have an arrangement of 
their own. All their feet are on what may be 
called the front. The reason for this is that their 
back half is drawn up on to the front half,¢ just as 
in the conical-shelled Testacea. And generally, 
though in some respects the Testacea resemble the 
Crustacea, in others they resemble the Cephalopods. 
In having their earthy material outside and their 
fleshy material inside, they resemble the Crustacea ; 
but as regarding the formation and construction of 
their body they resemble the Cephalopods — all of 


controversy between G. St-Hilaire and Cuvier about unity of 
type. This controversy excited Goethe more than the revolu- 
tion of the same year. (Ogle.) 
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etc. vide et quae p. 432 scripsi. 
2 <d\W’ od> Peck. 3 <ra> Peck. 
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them do so to some extent, but most markedly 
those conical Testacea which have a spiral shell, 
since both these classes have this natural struc- 
ture?; and therefore they walk with an even gait, 
and not as is the case with quadrupeds and man.® 
Now man has his mouth placed in his head, viz. in the 
upper part of the body, and after that the gullet, then 
the stomach, and after that the intestine which 
reaches as far as the vent where the residue is dis- 
charged. This is the arrangement in the blooded 
animals, z.e., after the head comes what is known as 
the trunk, and the parts adjoining. The remaining 
parts (e.g. the limbs at front and back) have been 
added by Nature for the sake of those which I have 
just mentioned and also to make movement possible. 
Now in the Crustacea too and in the Insects the 
internal parts tend to be in a straight alignment of 
this kind; though with regard to the external parts 
which subserve locomotion their arrangement differs 
from that of the blooded animals. The Cephalopods 
and the conical-shelled Testacea have the same 


* The passage which follows has been badly corrupted by 
references to a diagram which have ousted the text. The 
words in italics have been translated from the Arabic version, 
of which Michael Scot’s Latin translation is given opposite, in 
default of the original Greek. See supplementary note on 

» 432. 

i This refers to their uneven progression by moving first 
one side of the body and then the other. The Testacea, how- 
ever, “have no right and left” (De incessu an. 714 b 9), and 
their movement was evidently an awkward problem for 
Aristotle. He reserves them until the very end of the De 
incessu, and he has to admit that they move, although they 
ought not todo so! They move zapa vow. The mechan- 
ism of their motion can be detected by the microscope, and is 
known as ciliary. See also De incessu, 706 a 13, 33, Hist. 
An. 528 b 9. 
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 seclusi: post #s add. Z 76 GAov dyai. vid. p. 432. 

2 Schneider ex Gazae vers. (senos exiguos) 3 sew Ls puxpovs 
Z (sed zodaév pro 6édvrwv), idem EF teste Buss. 

3 advrwr Ogle: rovrtwy vulg. 4 <7d8es> Rackham. 
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arrangement as one another, but it differs completely 
from that of the others, as the tail-end of these 
creatures is bent right over to meet the front, 
just as if I were to bend the straight line over 
until the point D met the point A. Such 


A BC D 


then, is the disposition of their internal parts. 
Round them, in Cephalopods, is situated the sac (in 
the Octopuses and in them only it is called the head): 
in the Testacea the corresponding thing is the conical 
shell. The only difference is that in the one case 
the surrounding substance is soft, and in the other 
Nature has surrounded the flesh with something 
hard, to give them the preservation they need owing 
to their bad locomotion. As a result of the above- 
mentioned arrangement, in both sets the residue 
leaves at a point near the mouth: in the Cephalopods 
under the mouth, in the conical Testacea at the side 
of it. 

So what we have said explains why the feet of 
Cephalopods are where they are, quite differently 
placed from all other animals’ feet. Sepias and 
Calamaries, however, being swimmers merely, differ 
from the Octopuses, which are walkers as well; they 
have six small feet above the teeth, and of these the 
ones at each end are larger; the remaining two out 
of the total eight are down below and largest of 
all. These creatures have their strongest feet down 
below, just as quadrupeds have their strongest limbs 
at the back; and the reason is that they carry the 
weight of the body and they chiefly are responsible 
for locomotion. The two outer feet are larger than 
the inner ones because they have to help the others 
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1 zd Peck: of vulg. 

dnoonacba Bekker: dvro7dcbar codd. 
3 ios Peck: écos vulg. 
4 gyouoa P: exovar vulg. 





@ The use of these caipat or cespai is described by Hippo- 
crates, Tlepi dpOpwy (Littré iv. 318-320 ; L.C.L. iii. 390: ** The 
tubes woven out of palm-tissue are satisfactory means of 
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in performing their duty. In the Octopuses, however, 
the four middle feet are the biggest. 

And although all these creatures have eight feet, 
the Sepia’s and the Calamary’s are short ones, since 
their bodies are large in the trunk, and the Octopus’s 
feet are long, because his body is small. Thus in 
one case the substance which she took from the body 
Nature has given towards lengthening the feet, and 
in the other she has taken away from the feet and 
made the body itself bigger. Hence it results that 
the Octopuses have feet which will serve them for 
walking as well as for swimming, whereas the other 
creatures’ feet will not do so, being small, while the 
body itself is big. And inasmuch as these creatures’ 
feet are short, and useless for holding on tightly to 
the rock in a storm when there is a strong sea running, 
or for bringing to the mouth objects that are at a 
distance, by way of compensation they have two long 
probosces, with which during a storm they moor 
themselves up and ride at anchor like a ship; there- 
with also they hunt distant prey and bring it to their 
mouths. These things the Sepias and Calamaries 
do. The Octopuses have no probosces because their 
feet serve these purposes. Some creatures have 
suckers and twining tentacles as well as feet: these 
have the same character and function as well as the 
same structure as those plaited tubes which the early 
physicians used for reducing dislocated fingers.* They 
are similarly made out of plaited fibres, and their 
reduction, if you make extension of the finger both ways, 
grasping the tube at one end and the wrist at the other.” 
The cavpa was thus a tube open at both ends. A similar 
passage in Diocles ap. Apollonius of Kitium, no doubt taken 
from Hippocrates, refers to “ the cepat which children plait” 


(L.C.L, fii. 453). 
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1 «ai Ogle: als vulg. 
2 GhAnv xpetav cat Borfeay Y, Ogle. 
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action is to draw flesh and yielding substances, as 
follows. First they encircle the object while they 
are still relaxed ; then they contract, and by so doing 
compress and hold fast the whole of whatever is in 
contact with their inner surface. 

So, as these creatures have nothing else with which 
to convey objects to the mouth except the feet (in 
some species) and the probosces (in others), they 
possess these organs in lieu of hands to serve them 
as weapons and generally to assist them otherwise. 

All these creatures have two rows of suckers, except 
a certain kind of Octopus, and these have only one, 
because owing to their length and slimness they are 
so narrow that they cannot possibly have another. 
Thus they have the onc row only, not because this 
arrangement is the best, but because it is necessitated 
by the particular and specific character of their being. 

All these animals have a fin which forms a circle 
round the sac. In most of them it is a closed and con- 
tinuous circle, as it is in the large Calamaries (¢euth2), 
while in the smaller ones called teuthides it is quite 
wide (not narrow as in the Sepias and Octopuses), 
and furthermore it begins at the middle and does not 
go round the whole way. They have this fin to 
enable them to swim and to steer their course, and 
it answers to a bird’s tail-feathers and a fish’s tail- 
fin. In the Octopuses this fin is extremely small and 
insignificant because their body is small and can 
be steered well enough by means of the feet. 

This brings to an end our description of the internal 
and external parts of the Insects, the Crustacea, the 
Testacea, and the Cephalopods. 


X. Now we must go back and begin again with 
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the blooded viviparous animals. Some of the parts 
which we have already enumerated still remain to 
be described, and we will take these first. This 
done, we will describe similarly the blooded Ovipara. 


We have already * spoken of the parts around the bxreryau 
head, and what is called the neck, and the throat. 42780" 
All blooded animals have a head, but in some of the syimats. 
bloodless ones the head is indistinct (e.g. in crabs). Se hay 
All Vivipara have a neck, but not all Ovipara: to 
be precise, only those which breathe in air from with- 
out and have a lung. 

The presence of the head is mainly for the sake of Head and 
the brain. Blooded creatures must have a brain, den 
which (for reasons aforeshown) ° must be set in some 
place opposite to the heart. But in addition, Nature 
has put some of the senses up in the head, apart from 
the rest, because the blend of its blood is well pro- 
portioned and suitable for securing not only warmth 
for the brain but also quiet and accuracy for the senses. 

‘There is yet a third part which Nature has disposed of 
in the head, viz. the part which manages the intake 
of food ; it was put here because this gave the best- 
ordered arrangement. It would have been impossible 
to put the stomach above the source and sovereign 
part, the heart: and it would have been impossible 
to make the entrance for the food below the heart, 
even with the stomach below the heart as it actually 
is, because then the length of the body would be 
very great, and the stomach would be too far away 
from the source which provides motion and concoc- 
tion. These then are the three parts for whose sake 
the head exists. The neck exists for the sake of the 


@ At 655 b 27—665 a 25. > At 652 b 17 ff. 
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* For the “ general’ or “ common” sense see De mem. 


450 a 10, etc. ; and ef. De part. an. 656 a 28, 665 a 12, The 
“* general’ sense is not another sense over and above the 
ordinary five, but rather the common nature inherent in 
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windpipe : it acts as a shield and keeps the windpipe 
and the oesophagus safe by completely encircling 
them. The neck is flexible and has a number of 
vertebrae in all animals except the wolf and the lion 
whose neck consists of one bone only, for Nature’s ob- 
ject was to provide these with a neck that should be 
useful for its strength rather than for other purposes. 
The anterior limbs and the trunk are continuous Limbs, and 

with the head and neck. Man, instead of forelegs Hiv, 
and forefeet, has arms and hands. Man is the only sizes. 
animal that stands upright, and this is because his 
nature and essence is divine. Now the business of 
that which is most divine is to think and to be intelli- 
gent ; and this would not be easy if there were a great 
deal of the body at the top weighing it down, for 
weight hampers the motion of the intellect and of the 
general sense. Thus, when the bodily part and the 
weight of it become excessive, the body itself must 
lurch forward towards the ground; and then, for 
safety’s sake, Nature provided forefeet instead of 
arms and hands—as has happened in quadrupeds. 

All animals which walk must have two hind feet, and 
those I have just mentioned became quadrupeds be- 
cause their soul could not sustain the weight bearing 

it down. Compared with man, all the other animals 

are dwarf-like. By “ dwarf-like’’ I mean to denote 
that which is big at the top (¢.e. big in the ‘ trunk,” 

or the portion from the head to the residual vent), 
and small where the weight is supported and where 


them all; thus Aristotle (De somno) argues that their simul- 
taneous inactivity during sleep is not a mere coincidence but 
is due to the inactivity of the central perceptive faculty of 
which they are differentiations. Among the functions of the 
“ general’ sense are: discrimination between the objects of 
two senses, and the perceiving that we perceive. 
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1 qoAdois 87 Peck: TOG 8 vulg.: add. xai Y, Platt, qui 
et insuper addit (Bape? odpazt xaradepopér). 
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locomotion is effected. In man, the size of the trunk 
is proportionate to the lower portions, and as a man 
grows up it becomes much smaller in proportion. 
In infancy the reverse is found : the upper portion is 
large and the lower is small (and that is why infants 
cannot walk but crawl about, and at the very be- 
ginning cannot even crawl, but remain where they 
are). In other words, all children are dwarfs. Now, 
in man, as time proceeds, the lower portion grows: 
Not so with the quadruped animals: their lower 
portion is biggest at the beginning, and as time 
proceeds the top portion grows (¢.e. the trunk, the 
portion between the head and the seat). Thus foals 
are quite or almost as hich as horses, and at that age a 
foal can touch its head with its hind leg, but not when 
it is older.* What has been said holds good of the 
animals that have solid hoofs or cloven. The poly- 
dactylous, horuless animals are indeed dwarf-like 
too, but not so markedly, and so the growth of their 
lower portions compared with the upper is propor- 
tionate to the smaller deficiency. 

The whole groups of birds and fishes are dwarf-like ; 
indeed, so is every animal with blood in it, as I have 
said. This is why all animals are less intelligent than 
man. Even among human beings, children, when 
compared with adults, and dwarf adults when com- 
pared with others, may have some characteristics in 
which they are superior, but in intelligence, at any 
rate, they are inferior. And the reason, as afore- 
said, is that in very many of them the principle of the 
soul is sluggish and corporeal. And if the heat which 


* These observations are entirely correct. Cf. Ogle’s 
quotation ad loc. from T. H. Huxley. See also Hist. an. 
500 b 26 ff. 
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® With the terminology used in Il. 28-29 cf. Hippocrates, 
Tlept Scairys, i. 35. 
> That is, it answers to residue in animals; ¢f. 655 b 35. 
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raises the organism up wanes still further while the 
earthy matter waxes,* then the animals’ bodies wane, 
and they will be many-footed ; and finally they lose 
their feet altogether and lie full length on the ground. 
Proceeding a little further in this way, they actually 
have their principal part down below, and finally the 
part which answers to a head comes to have ncither 
motion nor sensation; at this stage the creature 
becomes a plant, and has its upper parts below and its 
nether parts aloft ; for in plants the roots have the 
character and value of mouth and head, whereas the 
seed counts as the opposite,” being produced in the 
upper part of the plant on the ends of the twigs. 
We have now stated why it is that some animals 
have two feet, some many, some none at all; why 
some creatures are plants and some animals ; and 
why man is the only one of the animals that stands 
upright. And since man stands upright, he has no 
need of legs in front ; instead of them Nature has 
given him arms and hands. Anaxagoras indeed 
asserts that it is his possession of hands that makes 
man the most intelligent of the animals ; but surely 
the reasonable point of view is that it is because he 
is the most intelligent animal that he has got hands. 
Hands are an instrument; and Nature, like a sen- 
sible human being, always assigns an organ to the 
animal that can use it (as it is more in keeping to 
give flutes to a man who is already a flute-player 
than to provide a man who possesses flutes with the 
skill to play them); thus Nature has provided that 
which is less as an addition to that which is greater 
and superior ; not vice versa. We may conclude, then, 
that, if this is the better way, and if Nature always does 
the best she can in the circumstances, it is not true 
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to say that man is the most intelligent animal because 
he possesses hands, but he has hands because he is the 
most intelligent animal. We should expect the most 
intelligent to be able to employ the greatest number 
of organs or instruments to good purpose ; now the 
hand would appear to be not one single instrument 
but many, as it were an instrument that represents 
many instruments. Thus it is to that animal (viz. 
man) which has the eapability for acquiring the 
greatest number of crafts that Nature has given that 
instrument (viz. the hand) whose range of uses is the 
most extensive. 

Now it must be wrong to say, as some do, that 
the structure of man is not good, in fact, that it is 
worse than that of any other animal. Their grounds 
are: that man is barefoot, unclothed, and void of 
any weapon of force. Against this we may say 
that all the other animals have just one method of 
defence and cannot change it for another : they are 
forced to sleep and perform all their actions with 
their shoes on the whole time, as one might say ; 
they can never take off this defensive equipment of 
theirs, nor can they change their weapon, whatever 
it may be. For man, on the other hand, many 
means of defence are available, and he can change 
them at any time, and above all he can choose what 
weapon he will have and where. Take the hand: 
this is as good as a talon, or a claw, or a horn, or again, 
a spear or a sword, or any other weapon or tool: 
it can be all of these, because it can seize and hold 
them all. And Nature has admirably contrived the 
actual shape of the hand so as to fit in with this 
arrangement. It is not all of one piece, but it 
branches into several pieces ; which gives the possi- 
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87 
. 7B yap ev T@ Staperiy eivas Kal ouvberhy elvar, 
év TovTw 8 éxetvo odk goTw. Kal ypyoOae évi' 
10 Kal Svoiv Kat woAAay@s goTw. Kal al Kapmal Tov 
SaxTudwy Karas éxovot Tpos Tas Aiibets kal 
mMLETELS. Kal é« mayiov cis, Kal obros _Ppaxds 
wat maxvs aan ob paxpds- waorep yap et py) i 
xeip dhws, otk dy Vv Aijybes, oUTw Kav eb py) € 
mayiou obtos HV. obtos yap Katwhev dvw nen 
15 O7tep ot eTEpot dvwev Karo" det be TotTO ovpBat- 
ve, €t pee loxup@s dorep ovvapLa toxupov 
ouvoeiy, iva. lodly ets Wy ToAAots. Kat Bpaxvs 
bia ze THv ioydy Kat Sudte ovdev ddhedos ef paxpds. 
(kai 6 €oyatos S€ juxpds dplas, Kal 6 péaos 
paKpos, waoTep Kam] pecdvews* udAvoTa yap Td 
AapBardpevov avayicn mepiAapBdvecbar KUKAW 
KaTd TO péoov mpos Tas epyacias.) Kat Sud Tobro 
kadetrac peéyas _bexpos ov, OTe GxXpyaTo ces 
elmetv ot GAAot dvev tovTov. «3 S€ Kal 7o THY 
ovdxeov Hepnxdenras: Td bev yap ddAAa fda exer 
Kal 7pos xprjow abrous, Tois 5 dvOpdbrrous ert 
Kadumrr pia: oKéragpa yap TOV dxpwrnpiov etotv. 
Aé 6€ Kkayral Tov Ppaxtovery éxovar mos TE 
wi Tis Tpopijs Tpocaywyny Kal Tpos Tas aA\as 
xprjoees evavriws Tots _ TeTpdroow. exetvous ev 
yap avayKatov elow KdpmTew Ta euTpdobia KaAa 
(yp@vrar yap &s* moatv) W F ypijouy.a mpds TH 
1 ét] pud Ogle. 
2 peodvews Schneider: pécov réws vulg. 
3 ais P, om. vulg. 
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2 That is, the pieces. Ogle’s suggested emendation 
would be translated ‘‘ use the hands singly.” The two 
transpositions suggested for this passage by Ogle seem un- 
necessary. 
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bility of its coming together into one solid piece, 
whereas the reverse order of events would be im- 
possible. Also, it is possible to use them ? singly, or 
two at a time, or in various ways. Again, the joints 
of the fingers are well constructed for taking hold 
of things and for exerting pressure. One finger is 
placed sideways: this is short and thick, not long 
like the others. It would be as impossible to get 
a hold if this were not placed sideways as if no hand 
were there at all. It exerts its pressure upwards 
from below, whereas the others act downwards from 
above ; and this is essential for a strong tight grip 
(like that of a strong clamp), so that it may exert 
a pressure equivalent to that of the other four. It 
is short, then, first, for strength, but also because it 
would be no good if it were long. (The end finger 
also is small—this is as it should be—and the middle 
one is long like an oar amidships, because any object 
which is being grasped for active use has to be 
grasped right around the middle.) And on_ this 
account it is called “ big” although it is small, be- 
cause the other fingers are practically useless without 
it. The nails, too, are a good piece of planning. In 
man they serve as coverings : a guard, in fact, for the 
tip of the fingers. In animals they serve for practical 
use as well.? 

The joints of the arms in man bend in the opposite 
direction to those of quadrupeds : this is to facilitate 
the bringing of food to the mouth, and other uses to 
which they are put. Quadrupeds must be able to 
bend their fore limbs inwards ¢ so that they may be 
serviceable in locomotion, since they use them as 


% That is, as tools. 
¢ See note on 693 b 8, p. 433. 
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mopetav, eel Géree ye KaKkelvwv Tols moAvdaKTvAoLs 
ov pdvoy mpos THY Topeiav ypyow’ eivar Ta Ep- 
mpoobev oxéAn, GAAd Kal avTi yelpdv, worep Kal 
faiverat xypwpevar kat yap AapBavovor Kat adpv- 
vovrat Tots mpoobiows. Ta dé puvuya Tols dmabiots: 
od yap éxet adtots Ta mpéahia axéAy avdAoyov Tots 
dyxdor kat tats yepolv. trav Se modAvdaxTiAwv 
évia Kat Sia TotTo Kal wevTadaKTUAous exer Tovs 
mpoabtous mddas, Tovs 8 dmiabev TeTpadakruAous, 
olov éovres Kai AvKoL, Ete 5 KUVES Kal TapddAets: 
6 yap méuntos wamep 6 THS xetpos yiverar péyas 
[wéuntos|.t ra bé pexpa Ta&v TwoAvéaxtiAwy Kal 
Tous omtabious exer mevTadakTvAovs Sia 70 
épmuotiKd elvat, ows tots dvugt mAcioow odow 
avrwapBavoueva pdov avéprn mpds Td peTewpd- 
TEpov Kal Umép Kepadrs. 

Mezafd S€ trav dyxavwv tots avOpuizots, tots 
& arrows tdv eumpocbiwy oxeAdv, TO Kadovpevov 
atHOds éatt, Tois pev avOpwaos éxov mAdtos ed- 
Adyws (od yap KwAvovow of ayKxdves ek TAapiov 
mpookeipevot ToOTOv clvat Tov Té7ov TAaTUY), TOTS 
dé retpdrroot dia THY emt TO mpdcbiov TOV KwWAWY 
éxtaow ev T@ mopevec$ar Kal peraBaAdrew tov 
Témov oTevor TOOT eat 7d pdptov. Kal bid TobTo 
Ta pev TeTpaToba THY Cawy otk exer pactods év 
7®@ Témw TovTw: Tots 8 avOpamTos dia THY edpv- 
ywpiav Kal 76 oKeralecbar Sety Ta mepi Thy 
Kapdiav, Sta TotTo badpyovtos Tov TéToU cap- 
Kwdouvs of pactol SinpOpwrta, capKwoes OvTeEs 
tois pev dppeot Sia tTHv eipnuévnv airiav, éml Sé 
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feet; though even among quadrupeds the poly- 
dactylous ones tend to use the fore limbs not only for 
locomotion but also instead of hands ; and this can 
actually be seen happening: they take hold of things 
and defend themselves with their fore limbs. (Solid- 
hoofed animals, on the other hand, do this with their 
hind limbs, as their forelegs have nothing that corre- 
sponds to elbows and hands.) ‘This explains why 
some polydactylous quadrupeds actually have five 
toes on their forefeet (lions, wolves, dogs and leo- 
pards, for instance), although there are only four on 
their hind feet: the fifth one, like the fifth? digit 
on the hand, is a ‘“‘ big” one.” However, the small 
polydactylous quadrupeds have five toes on their 
hind feet too, because they are creepers ; and this 
gives them more nails, and so enables them to get a 
better hold and creep up more easily to greater 
heights and above your head. 

Between the arms in man (in other animals be- 
tween the forelegs) is what is known as the breast. In 
man the breast is broad, and reasonably so, for the 
arms are placed at the side and so do not in any way 
prevent this part from being wide. In the quadru- 
peds, however, it is narrow, because as they walk 
about and change their position the limbs have to be 
extended forwards. And on this account, in quadru- 
peds, the mammae are not on the breast. In man, 
on the other hand, as the space here is wide, and the 
parts around the heart need some covering, the 
breast is fleshy in substance and the mammae 
are placed on it and are distinct. In the male they 
are themselves fleshy for the reason just given. In 


® Now generally called the “‘ first.” 
> And needed when the foot is used as a hand. 
S77 
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1 @\ijias Bekker per typothetae errorem. 


2) xaXerov P: vulg. non habet. 
8 fort. rdzous Rackham (sic etiam Z teste Buss. et Z), 
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the female, Nature employs them for an additional 
function (a regular practice of hers, as I maintain), 
by storing away in them nourishment for the off- 
spring. ‘There are two mammae because the body 
has two parts, the right and the left. The faet that 
they are somewhat hard and at the same time two in 
number is accounted for by the ribs being joined to- 
gether at this plaee and by the nature of the mammae 
not being at all burdensome. In other animals it is 
either impossible or difficult for the mammae to be 
situated upon the breast, ze. in between the legs, 
since they would be a hindrance to walking ; but, ex- 
cluding that particular position, there are numerous 
ways in which they are placed. Animals whieh have 
small litters, both those that have solid hoofs and those 
that carry horns, have their mammae by the thighs ; 
and there are two of them. Animals that have large 
litters or are polydaetylous, either have numerous 
mammae placed at the sides upon the abdomen— 
e.g.swine and dogs; or have only two, set in the middle 
of the abdomen—e.g. the lion.* The reason for this is 
not that the lion has few cubs at a birth, beeause 
sometimes the number exeeeds two, but that it is 
deficient in milk. It uses up all the food it gets upon 
the upkeep of the body, and as it is a flesh-eater it 
gets food but rarely. 

The elephant has only two mammae (this is because 
it has its young one at a time), and they are under the 
axillac of the forelegs and not by the thighs beeause 
the elephant is polydactylous and no polydactylous 
animal has them there. ‘They are high up, near the 
axillae, because that is the place of the foremost 


¢ This, like many of Aristotle’s statements about the lfon, 
is incorrect. 
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paotovs, Kal iudvtar ydda mAciotov. onpetov 
d€ 76 ent Tav bay ovpBatvov: Tots yap Tposrous 
yevopevous TOY xolpwy Tovs Tpurous Tapéexovot 
paotous: @ ov 76 Tp@rov yer dptevov év pedvov 
eoti, tovTw Tods pactots dvayKatov yew Tovs 
mpwrous: mpato. 8° etatly of b7o Tals pacyaAas. 
166 pev otv edAddas bia TadtyV THY aitlay bo exe 
Kal ev TovTW TO TOTW, TA SE TOAUTOKA TeEPL THY 
yaorépa. Tovtov 8° alziov é7e 7AEtdven det pa- 
ota Tots TAciw pé\Aovow extpédew: eet obv ent 
mAdtos oby oldv Te GAN 7) Svo0 povous Exew did Td 
dvo evar TO 7° dpratepov kal TO defvor, emt pLjKOS 
20 avayKatov exeu" 6 6é peragd Témos THY eumpoobev 
oxehay Kal tay Omobey exe [AijKos [ovov. 74 
bé ay Tohuoxed5} adn’ huyordKa 7 om Kepatopdopa € ev" 
Tots pnpots éxet Tods paorous, olov inmos, vos, 
Kapindros (ratTa yap jlovoToKa, kat Ta pev pevoxe, 
2570 O€ dixnrov), ¢ émt 8 eAagos Kal Botis Kal ate Kal 
TaN mara. Td ro.abra, airvov &° dre tovros 
H avfyous emt TO dvw Tot odpatds éo7w. wot? 
Omou avAdoyn Kal Teprovala yiverar TOO Tepit- 
Twpatos Kal aiparos (odtos 8 6 Té70s eoTW 6 
KaTW Kal 7rept Tas éxpods), evraiba eroinoey ui 
gvars Tods peaarous” o7ov yap Konars ylverat Tijs 
30 Tpodijs, evred er Kal AaBety eorTw abrois duvarov. 
dvOpwros pev ov Kal 6 Bids Kal 6 dppny exet 
Haorous, ev b€ Tots dows eva TOV dppevav ovK 
éyel, olov tmor of pev odk exovaw ot & exouoww, 
dco. eolkact TH pnp. 


1 xai ev vulg.: xal del. Ogle. 
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mammiae in those that have many, and these are the 
ones that yield the most milk. An illustration of 
this is the case of the sow: a sow will offer the 
first of its mammae to the first ones of the litter. 
Thus, where the first of an animal’s litter amounts 
to one and no more, such an animal must possess 
these first mammae, and “ the first mammae ” means 
those under the axillae. This explains, then, the 
number and position of the elephant’s mammae. 
The animals that have large litters have theirmammae 
upon the abdomen. Why is this? They have 
numerous young to feed, and so they need numerous 
mammae. Now as the body has two sides, right and 
left, the mammae cannot be more than two deep 
across the body, and so they have to be disposed 
lengthwise, and the only place where there is suffi- 
cient length for this is between the front and hind 
legs. Non-polydactylous animals which yet produce 
few at a birth, or carry horns, have their mammae by 
the thighs, as the horse and the ass (both solid- 
hoofed) and the camel (cloven-hoofed), all of which 
bear their young singly ; also the deer, the ox, the 
goat, and all such animals. The reason for which is, 
that in them the growth of the body proceeds in an 
upward direction ; so the place where the superfluous 
residue and blood collects is down below, near the 
places of efflux, and there Nature has made the 
mammae ; for where the food is set in motion, there 
is the very place where they can get it. In man, both 
male and female have mammae, but some males of 
other animals have none, as e.g. stallions, some of 
which have none, while others, which resemble their 
dams, have them. 
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éxet, Kal 77] Seadepovor Td Te TEpi 7d oTepua Kal 
Ta Tept THY KUNOW, EK TE THs loTopias THs Tepl 
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dete ais sr 
tots dppeow Ogle: trav dppévwy vulg, 
2 «al ei mpoterral twa youd Platt. 
3 post & vulg. habet rv ated t 
post wove vulg. habet r@v atrév cat: Ogle del. 
4 sa abra Peck: taéra ra vulg. 
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This concludes our remarks on the mammae. 

After the breast comes the region around the 
stomach, which is not enclosed by the ribs for 
the reason stated earlier,® viz. to avoid interference 
(a) with the food when it swells, as it must do when 
it is heated, and (6) with the womb during pregnancy. 

At the end of what is called the trunk are the parts 
that have to do with the discharge of the residue, 
both solid and fluid. Nature employs one and the 
same part for the discharge of the fluid residue and 
for copulation in all blooded animals (with a few 
exceptions), male and female alike, and in all Vivipara 
without exception. The reason is that the semen is a 
fluid, and a residue. (This statement may stand for 
the present : the proof of it will be given later on.?) 
The same applies to the catamenia in females, and 
the part where they emit the semen.® ‘This also will be 
dealt with particularly later on. For the present, let 
the statement stand simply that the catamenia in 
females (like the semen in males) are a residue. Now 
both semen and catamenia are fluids, so it is reason- 
able that things which are alike should be discharged 
through the same parts. A clear account of the 
internal structure of these parts, showing the differ- 
ences between the parts connected with semen and 
those connected with conception, is given in the 
Researches upon Animals @ and the Dissections, and 
there will be a discussion of them in the book on 


® At 655 a 2. 

> In De gen. an, 724 b 21 ff. 

¢ This seems to agree with what Aristotle says on the 
subject in the Hist. An., but contradicts what he says in De 
gen. an. Platt’s suggested emendation would make the 
translation read : “ and to the semen, if so be they emit any.” 

4 At 493 a 24-b 6, 497 a 24 ff., book iii, ch. 1. 
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1 gyov rdMa Peck: éyorra vulg. 
* z¥xn Rackham: 7 vulg. 
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Generation.* Still, it is clear that the actual forms of 
these parts is determined of necessity by the function 
they have to perform. The male organ, however, 
exhibits differences corresponding to those of the 
body as a whole, for some animals are more sinewy, 
some less. Further, this organ is the only one which 
increases and subsides apart from any change due 
to disease. Its increasing in size is useful for copula- 
tion, its contraction for the employment of the rest 
of the body, since it would be a nuisance to the 
other parts if it were always extended. And so it 
is composed of substances which make both con- 
ditions possible : it contains both sinew and cartilage ; 
and so it can contract and expand and adinits air 
into itself. All female quadrupeds discharge the 
urine backwards, as this arrangement is useful to 
them for copulation. A few males do this (among 
them are the lynx, the lion, the camel, and the 
hare), but no solid-hoofed animal does so. 

The rear parts and the parts around the legs are 
peculiar in man compared with the quadrupeds, nearly 
all of which (Ovipara as well as Vivipara) have a tail, 
which even if it is not of any great size, still is present 
for a token as a sort of stump. Man has no tail, but 
he has buttocks, which no quadruped possesses.? In 
man, the legs, both in thighs and calves, are fleshy : 
in all other animals that have them (not only Vivi- 
para) the legs are fleshless, being sinewy, bony and 
spinous. One might say that there is a single ex- 
planation which covers them all, which is, that man is 

9 At 716 a 2—721 a 29. 

» There seems to be something wrong with this statement, 
but perhaps when taken in conjunction with the whole of the 
argument which follows, it may appear less unjustifiable. 

3 gnpeiov Buss.: opexpod vulg. 4 sajpas] mddas Y. 
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the only animal that stands upright. Hence, Nature, 
so as to make the upper parts light and easy to carry, 
took off the corporeal matter from the top and trans- 
ferred the weight down below ; and that is how she 
came to make the buttocks and the thighs and the 
calves of the legs fleshy. At the same time, in 
making the buttocks fleshy, Nature made them useful 
for resting the body. Quadrupeds find it no trouble 
to remain standing, and do not get tired if they 
remain continually on their feet—the time is as good 
as spent lying down, because they have four supports 
underneath them, But human beings cannot remain 
standing upright continually with ease ; the body 
needs rest ; it must be seated. That, then, is why 
man has buttocks and fleshy legs, and for the same 
reason he has no tail: the nourishment gets used up 
for the benefit of the buttocks and legs before it can 
get. as far as the place for the tail. Besides, the 
possession of buttocks takes away the need and 
necessity of a tail. But in quadrupeds and other 
animals it is the opposite : they are dwarf-like, which 
means that their heavy corporeal substance is in the 
upper part of them and does not come into the lower 
parts ; and asa result they have no buttocks and their 
legs are hard. Yet to ensure that the part which 
serves them for the discharge of the residue shall be 
guarded and covered over, Nature has assigned to 
them tails or scuts by taking off somewhat of the 
nourishment which would otherwise go into the legs. 

(The Ape is, in form, intermediate between the 
two, man and quadruped, and belongs to neither, or 
to both, and consequently he has no tail, gua biped, 
and no buttocks, qua quadruped.) 

There are numerous differences in the various tails, 
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* The word used in the Greek is ‘ part."’ See Introd. p. 28, 
> See Introduction, pp. 38-39. 
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which provide another example of Nature’s habit of 
using an organ for secondary purposes, for she 
employs the tail not only as a guard and covering for 
the fundament but also in other serviceable ways. 

There are differences too in the feet of quadrupeds. 
Some have a solid hoof, some a cloven hoof; others 
have a foot that is divided into several parts. Solid 
hoofs are present in those animals which are large 
and contain much earthy substance,? which instead of 
making horns and teeth forms an abscession® so as 
to produce nail, and owing to the abundance of it, it 
produces not several separate nails but a single one, 
in other words, a hoof. Because of this, these 
animals in general have no hucklebone ; and also 
because the presence of a hucklebone makes it 
rather difficult to bend the hind leg freely, since a 
limb that has one angle can be bent to and fro more 
quickly than one that has several. It is a sort of 
connecting-rod, and therefore practically interpolates 
another bit of a limb between the two, thereby in- 
creasing the weight; but it makes the animal’s footing 
more reliable. This explains why, when hucklebones 
are present, they are present in the hind limbs 
only, never in the front : the front limbs have to be 
light and flexible because they go first, while the 
hind limbs must be reliable and able to stretch. 
Further, a hucklebone puts more force into a blow—a 
useful point in self-defence—and animals which have 
one use their hind limbs in this way: if anything 
hurts them they kick out at it. 

Cloven-hoofed animals have a hucklebone, as their 
hind limbs are on the light side ; and that is the very 
reason why they are cloven-hoofed : the bony sub- 
stance stays in the joint and therefore is deficient in 
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1 zpos 5é Ogle: dare vulg. 
2 weilov Platt, Th.: vouilew vulg. 
éoxtapevy Peck: -ov PY: -wv vulg.: -ov Ogle. 
4 <a> Platt, Th.: BAdwrowro Y: ovpBdAdrrowro vulg. 
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the foot. The polydactylous animals have no huckle- 
bone, otherwise they would not be polydactylous, 
and the divisions of the foot would cover only so 
much width as the hucklebone itself. So most of 
the animals which have a hucklebone are cloven- 
hoofed. 

Man of all the animals has the largest feet for his 
size, and reasonably so, since he is the only one of 
them that stands upright, and as the feet have to bear 
the whole weight of the body and there are only 
two of them, they must be both long and broad. 
Also the toes are short compared with the fingers, 
and this too is reasonable. ‘The business of the hands 
is to take hold and to keep hold of things, and this is 
done by means of that part of the hands which bends ; 
therefore the fingers must be long. The business of 
the feet is to get a firm and reliable footing ; and to 
secure this the undivided part of the foot must be 
greater than the toes. And it is better to have the 
tip of the foot divided than not, for otherwise, if one 
part were affected the whole foot would suffer as well, 
whereas this is to some degree avoided by the divi- 
sion of the tip of the foot into toes. Again, short 
toes are less liable to injury than long ones would be. 
All this indicates why the human foot has toes and 
why they are short. There are nails on the toes for 
the same reason that there are nails on the fingers : 
the extremities have but little strength and there- 
fore specially need to be protected. 

We have now dealt with practically all the blooded 
animals that are viviparous and live on the land. 

XI. We now pass on to another class of blooded (+) ovipara: 
(iy Rerpenis 


animals, the oviparous, some of which have four feet, 4); 


391 quadrupeds, 


ARISTOTLE 


690 b A > my ~ > a = # 
moda Ta. ry droda. ToLobrov 8 éy pedvoy yévos 


15 €oTly dmouv, TO TOY ogpewy: ue oe aitia THis amrodtas 
abtOv etpytar ev trois mepl THs Topetas Tay Caw 
Siwpropevors. Ta om adda maparAnotay éxet THY 
ptopdryy tots TeTpdroat Kat @otdxots.* 

"Exer dé ra oa rabra kedadiy pev Kat Ta év 
avrh popia dia Tas adras airias Tots dAAows Tos 

20 evaqiots Ldous, Kat yA@trav ev TH oTopare ahi 
706 moTapiov KpoKodethou: obros 8° od av ddgevev 
exev, adda Ti Xpav povov. atriov 8° ote Tpomov 
pev Two. dpa _xepoatos kal evudpos éoTiv? Sid pev 
oby 76 xepoatos clvar exe xepav yrAdrtrns, bid dé 
TO évudpos dyAwrros. ot yap ixves, Kabdaep eipy- 

25 Tat TpOTEpoV, OF pev od Soxotiow é€ Exel, av py ogo- 
ee a _dvakdivy Tes, of tS ddidpApwrov é éxovaw. airtoy 

Ott GAtyn TovTOLs xpeta® THs yAwrTys Sia Td pe 
ayseyenba pacéoba pnde mpoyeveoGar, GAN’ ev TH 
Karamdcet yiveoBar ry aicbyow Kal THY Sony 
mado TovTols THs Tpodis. 1 hev yap yA@tTa Tav 

80 xvELOY Tolel THY alcOnow, Tav bé eSeoTay ev TH 
Kabddw % Worn" KaTamwopevwy yap aicg@dvovra 
wav Amapav Kat Oeppdv Kai tov drwy Tav 
TolovTwy. éxer prev ovv Kat Ta Cwordka TavTyy 
zi ataOnow (Kal ayedov T&v TActoTwr dw Kai 

691a cdcoT@y ev TH KaTaTdcEL TH Tdcel TOD oicodayou 
yiverat 7) xdpis: S10 ody of adrol wept Ta TOmaTa 
Kal Tods yupods aKpatels efor Kal Ta dia Kal THY 
1 g@oréxos PUYZ: Cwordxos vulg. 
2 Gv tovrots xpefa S: Fv xpeta tovTos vulg.: Fv delevi. 





9 At De inc. an. 708 a 9 ff; see also infra, 696 a 10. 
> At 660 b 13-25. 
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and some no feet at all. Actually there is only one 
group that has no feet, the Serpents ; and the reason 
why they have none has been stated in my treatise on 
the Locomotion of Animals.* In other respects their 
conformation is similar to that of the oviparous 
quadrupeds. 

These animals have a head, and the parts that com- 
pose it, for the same reasons that other blooded 
creatures have one, and they have a tongue inside the 
mouth—all except the river crocodile, which appar- 
ently has none, but only a space for it ; and the reason 
is that in a way he is both a land-animal and a water- 
animal. In virtue of being a land-animal, he has a 
space for a tongue ; as a water-animal, he is tongue- 
less. This agrees with our previous statement,” that 
some fishes appear to have no tongue unless you pull 
the mouth very well open, others have one which is 
not distinctly articulated. The reason for this is that 
these creatures have not much need for a tongue 
because they cannot chew their food or even taste 
it before they eat it: they can perceive the pleasant- 
ness of it only while they are swallowing it. This 
is because the perception of juices is effected by the 
tongue ; whereas the pleasantness of solid food is 
perceived while it is passing down the gullet, and 
thus oily food and hot food and the like are per- 
ceived while they are being swallowed. Of course 
the Vivipara as well as these creatures have this 
power of perception (indeed, the enjoyment derived 
trom practically all edible dainties takes place while 
they are being swallowed and is due to the distension 
of the oesophagus—which is why intemperate ap- 
petite for edible dainties is not found in the same 
animals as intemperate appetite for drink and juices) ; 
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but whereas the rest of the animals have the power of 
perception by taste as well, these are without it 
and possess the other one only. Among oviparous 
quadrupeds, lizards (and serpents too) have a two- 
forked tongue, the tips of which are as fine as hairs. 
(This has been stated earlier.*) Seals also have a 
forked tongue. This forked tongue explains why all 
these animals are so dainty in their food. 

The four-footed Ovipara also have sharp interfitting 
teeth, as Fishes have. ‘Their sense-organs are all 
similiar to those of other animals: nostrils for smell, 
eyes for sight, and ears for hearing—though their ears 
do not stand out: they are merely a duct, as in 
birds ; and in both groups the cause is the same, viz. 
the hardness of their integument. Birds are covered 
with feathers, and these creatures are all covered 
with horny scales which correspond in position to the 
scales of fishes, but are harder in substance. This 
is clearly illustrated by the tortoises, the great snakes, 
and the river crocodiles, where the scales are made of 
the same material as the bones and actually grow 
stronger than the bones. 

These animals, like birds, have no upper eyelid ; 
they close their eyes with the lower lid. The reason 
which was given? for birds applies to them too. Some 
birds can also blink by means of a membrane which 
comes out of the corner of the eye; but these 
animals do not do this, since their eyes are harder 
than birds’ eyes. The reason for this is that keen 
sight is of considerable use to birds in their daily 


® At 660 b 9. > At 657 b 6 ff. 
oe 
3 Niyva Karsch: loxva vulg. 
4 Gtvwzia Kal 76 wéppw mpoidetv UY. 
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life, because they fly about; but it would be very 
little good to these creatures, because they all spend 
their time in holes and corners. 

Their head has two divisions : the upper part, and 
the lower jaw. In man and in the viviparous 
quadrupeds the lower jaw moves from side to side as 
well as up and down ; in fishes, however, and birds 
and these oviparous quadrupeds it moves up and 
down only. The reason is that this vertical motion is 
useful for biting and cutting up food, while the 
sideways motion is useful for grinding the food down. 
Of course this sideways motion is useful to animals 
which possess grinder-teeth; but it is of no use to 
those which lack grinders, and so not one of them 
has it. Nature never makes or does anything that is 
superfluous, All these animals, then, move the lower 
jaw—with one exception, the river crocodile, which 
moves the upper jaw, and the reason for this is that 
his feet are no use for seizing and holding things : 
they are too small altogether. So Nature has given 
him a mouth which he can use for these purposes 
instead of his feet. And when it comes to seizing 
things and holding them, the most useful direction 
for a blow to take is that which gives it the greatest 
strength. Now a blow from above is always stronger 
than one from below. And to an animal who has no 
hands and no proper feet, who has to use his mouth 
for seizing his food as well as for biting it, the power 
to seize it is the more necessary ; and therefore it is 
more useful to him to be able to move his upper jaw 
than his lower one. For the same reason crabs move 
the upper part of their claws and not the lower: 
claws are their substitute for hands, so the claws have 
to be useful for seizing things (not for cutting them 
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1 hine usque ad 695 a 22 varia codd. ; text. vulg. exhibui. 
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up: this, and biting, is the business of the teeth). 
In crabs, then, and in other creatures which, because 
their mouth docs not come into action while under 
water, can take their time about seizing their food, 
the labour is divided: they seize their food with 
their hands or fect, and cut it up and bite it with 
the mouth. For the crocodile, however, by making 
the jaws move as I have described, Nature has 
constructed a mouth which can be used for both 
these purposes. 

All these animals have also a neck ; this is because 
they have a lung and there is a long windpipe through 
which they admit the breath to it. 

Since the neck is the name given to the part of 
the body between the head and the shoulders, the 
serpent would appear to be the very last of these 
creatures to possess one: at any rate, if the neck is 
to be defined by the limits mentioned above, he has 
merely something analogous to a neck. Compared 
with kindred animals, serpents have this peculiarity : 
they can turn their heads backwards while the rest of 
the body remains still. The reason is that their body 
(like an insect’s) can roll up; the vertebrae are cartila- 
ginous and flexible. This, then, is the necessary cause 
why they have this ability; but it serves a good purpose 
too, for it enables them to guard against attacks from 
the rear, and with their long bodies devoid of feet 
they are ill adapted for turning themselves round to 
keep watch over the rear. ‘To be able to raise the 
head and yet unable to turn it round would be useless. 
These animals have also a part which is a counter- 
part to the breast. But they have no mammae either 
here or elsewhere ; nor have any of the birds or fishes. 
This is because the mammae are receptacles, vessels, 
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as it were, for the milk, and none of these creatures 
has any milk. Neither has any of the other animals 
that are not internally viviparous ; the reason is that 
as they produce eggs the milky nutriment which they 
contain goes into these eggs. A more detailed 
account of these matters will be given in the treatise 
on Generation. With regard to the way in which they 
bend their legs, a general account, including all 
animals, has already been given in the treatise on 
the Locomotion of Animals.» 

These creatures have a tail, some a large one, some 
asmall one. We have already given the reason for 
this as generally applicable.¢ 

Among the oviparous land-animals, the chameleon 
has the least flesh on him; this is because he has 
least blood. and the same reason is at the root of the 
animal’s habit of soul—he is subjeet to fear (to which 
his many changes in appearance are due), and fear is 
a process of cooling produced through scantiness of 
blood and insufficiency of heat.? 

This fairly concludes our account of the external 
parts of the blooded animals both footless and four- 
footed, and of the reasons thereof. 

XII. We now pass on to Birds. As among them- (i) Birds. 
selves, they differ in their parts in respect of the 
more and less, and excess and defect ‘—e.g., some of 
them have long legs, some short ones ; some have 
a broad tongue, some a narrow one; and similarly 
with the other parts. ‘Thus, as among themselves 


@ At 752 b 16 ff. 
> At 712a1f. See also below, 693 b 3, and additional 
note on that passage, p. 433. 
¢ At 689 b 1 ff. 
4 Compare the passages at 650 b 27 and 667 a 11 ff. 
© See 644 a 19, and introductory note on p. 19. 
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1 6 Y, Ogle: om. vulg. 
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they have few parts which differ from one to another. 
But as compared with other animals, they differ in 
respect of the form of their parts. One peculiarity 
of the birds is that they all have feathers, whereas 
in other animals the parts are covered with hair, or 
seales, or horny plates. A bird’s feather is split, and 
therefore different in form from the wing of certain 
insects, which is undivided ; as well as having a shaft, 
whereas the insects have none. Another peculiarity 
of birds is the beak, an extraordinary appendage to 
the head. It is made of bone, and serves them 
instead of teeth and lips, just as the elephant’s trunk 
takes the place of hands, and the tongue of certain 
insects replaces a mouth. We have spoken already 
of the sense-organs.¢ 

Birds have a neck which sticks up, and for the same 
reason that other creatures have one. Some have a 
long neck, some a short one : in most of them it corre- 
sponds in length fairly closely to the legs, so that the 
long-legged birds have a long neck and the short- 
legged birds a short neck (web-footed birds excepted.) 
What assistance in getting food out of the ground 
would a short neck be to a bird on long legs, or a long 
neck to a bird on short legs? Furthermore, the 
carnivorous birds would find a long neck a real dis- 
advantage in their daily life. These birds depend 
for their livelihood on superior strength, and length 
of neck means lack of strength ; so no crook-taloned 
bird has a long neck. Web-footed birds, how- 
ever, together with others in the same class whose 


@ In Book II. chh. 12 ff. 





2 §¢ Langkavel: ye Yb: om. vulg. 
2 dp qv PY6, Ogle: om. vulg. 
4 <ra> Ogle. 
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1 xat Yb, Ogle: os vulg. 

2 xara Y, Ogle: xara ré vulg, 
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feet though divided into toes yet are fashioned like 
a snub-nose “—these have long necks, because a long 
neck is useful to them for getting food out of the 
water. Their feet, on the contrary, are short so that 
they can swim. 

Birds’ beaks also differ according to their different 
habits of life. Some beaks are straight, some curved ; 
straight if they are used simply for feeding, curved if 
the bird eats raw meat, because a curved beak is 
useful for overpowering their prey, and such birds 
have to get their food from animals, most often by 
force. ‘Those whose life is spent in swamps and are 
herbivorous have broad beaks, which are useful for 
digging and pulling up their food and for cropping 
plants. Some of them, however, have a long beak and 
a long neck as well, because they get their food from 
some depth. Practically all these birds and the com- 
pletely or partially web-footed ones live by preying 
upon certain of the tiny water-animals, and their 
neck is to these birds what his fishing-rod is to an 
angler, while their beak is like a line and hook. 

The under and the upper sides of the body (i.e. of 
what is called the trunk in quadrupeds) are in birds 
one uninterrupted whole. Instead of arms and fore- 
legs they have wings attached to this part (wings are 
another peculiarity), and hence, instead of having the 
shoulder-blade on their back they have the ends of 
the wings there. 

Birds, like men, have two legs, which are bent in- 


* According to Ogle, this means that the main stem of the 
toe corresponds to the ridge of the nose, and the lobes on 
cither side of it to the flattened nostrils. 


a a 
@ Gdevrais 6 PQSU: dAtevrixés 6 Yb: adtevtixes Z, vulg. 
5 4 Yd: om. vulg. 
6 sic Yb, Ogle: amypr. yap avti et mox éxovar post mpocbiav 
vulg. 
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2 sic PYb, Ogle: oxéAn, rots &€ re7p. om. vulg. 
2 arnrixoi conieci; idem Th. (volatiles Gaza). 





@ For an explanation of Aristotle’s terminology on this 
subject see additional note on p. 483. 

> The chief difficulty i in translating this passage is due to 
the word rorxol, a jargon-adjective in -:x«és, which seems to 
have been suggested to Aristotle’s mind by the similar adjec- 
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wards as in the quadrupeds, not outwards as in man.* 
The wings are bent with the convex side outwards, 
like the forelegs of quadrupeds. It is inevitable that 
a bird should have two feet, for (a) it belongs essenti- 
ally to the blooded creatures and (6) it is winged, 
and (c) four is the greatest number of motion- 
points which a blooded creature can have. So there 
are four parts (or limbs) attached to a bird’s body, 
and this corresponds exactly with the other blooded 
creatures, viz. those that live and move upon the 
ground. The only difference is that whereas the 
latter have two arms and two legs (or, if they are 
quadrupeds, four legs), the peculiarity of birds is 
that they have wings instead of arms (or forelegs). 
As its very essence includes the power to fly, a 
bird must have something which it can stretch out, 
and wings provide this.? So it remains that of ne- 
cessity a bird shall have two feet: these with the two 
wings bring up the number of its motion-points 
to four. 

All birds have a sharp-edged, fleshy breast : 
sharp-edged, for flying (a wide surface displaces so 
much air that it impedes its own motion); fleshy, 
because a sharp-edged thing is weak unless it has 
a good covering. 

Below the breast is the stomach, which extends (as 
in the quadrupeds and in man) as far as the residual 
vent and the point where the legs join the body. 

Those are the parts, then, which have their situation 
between the wings and the legs. 

Birds, in common with all animals which are pro- 


tive a7yrudy in the next line. Literally, the passage reads : 
“ for it is at these [viz. the wings] that birds are stretchable ; 
and flight-ability is included in the essence of a bird.” 
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1 arrixods P, Rackham: arnrica Yb: aryriKois Z, vulg. 
2 post dvev habent trav arepav nai Yb. 
3 es ravras QSUZ: evraifa vulg. 
4 <xai> Ogle. 5 desinit Z. 


® This passage must he supplemented by reference to others 
(such as De gen. an. 753 b 20 ff., and /Zist. An. 561 b), in which 
Aristotle speaks of two umbilici or umbilical cords—i.e. he 
recognized the allantois as well as the umbilical vesicle. He 
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duced alive or out of eggs, have an umbilicus while 
they are developing, but when they are more fully 
grown it ceases to be visible. The reason for this is 
clear from what happens during their development : 
the umbilical cord grows on to the intestine and 
unites with it, and does not form a part of the system 
of blood-vessels, as it does in the Vivipara.* 

The good fliers have big strong wings, e.g. the 
birds which have crooked talons and feed on raw 
meat: these must be good fliers owing to their habits 
of life, and so they have an abundance of feathers and 
big wings. But there are other sorts of birds which are 
good fliers beside these : birds whose safety lies in 
their speed of flight ; and migrants. Some birds are 
poor fliers : heavy birds, which spend their time on 
the ground and feed on fruits ; or birds that live on 
and around the water. The crook-taloned birds, leav- 
ing out of account their wings, have small bodies, be- 
cause the nutriment is used up to produce the wings 
and weapons of offence and defensive armour. The 
poor fliers, on the contrary, have bulky, and therefore 
heavy, bodies. Some of these instead of wings have 
as a means of defence ‘“‘ spurs ”’ on their legs. The 
same bird never possesses both spurs and talons, and 
the reason is that Nature never makes anything that 
is superfluous or needless. Spurs are of no use to a 
states that in the bird’s egg, as the embryo grows, the allantois 
(the ** second umbilicus *’) collapses first and then the “ first 
umbilicus’? (De gen. an. 754 a 9). Actually the reverse 
order is the correct one, but the interval is comparatively 
short. The umbilical vesicle in mammals, which shrivels 
very early in the process of development, escaped the notice 
of Aristotle, who supposed their allantois to be comparable to 
the umbilical vesicle of reptiles and birds. The umbilical 
vesicle of mammals was discovered by Needham in 1667, 
(See Ogle’s note ad loc.) 
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1 Loppdpevov Peck : Kai eoppov € ek Tovrov 7a Yb: &w puev 
Langkave el; fortasse eLopparat Kal x ToUTOU Ta. 
2 prepvywr Yb, Ogle: atepdy vulg. 
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bird that has talons and can fly well : spurs are useful 
for fights on the ground, and that is why certain of 
the heavy birds possess them, while talons would not 
be merely useless to them but a real disadvantage ¢ : 
they would stick in the ground and impede the birds 
when walking. And in fact all crook-taloned birds 
do walk badly, and they never perch upon rocks ; 
in both instances the nature of their claws is the 
impediment.¢ 

This state of affairs is the necessary result of the 
process of their development. There is earthy sub- 
stance in the bird’s body which courses along and 
issues out and turns into parts that are useful for 
weapons of offence. When it courses upwards it 
produces a good hard beak, or a large one; if it 
courses downwards it produces spurs on the legs or 
makes the claws on the feet large and strong. But 
it does not produce spurs and large claws simul- 
taneously, for this residual substance would be 
weakened if it were scattered about. Again, some- 
times this substance makes the legs long; and in 
some birds, instead of that, it fills in the spaces be- 
tween the toes. Thus it is of necessity that water- 
birds either are web-footed, simply, or (if they have 
separate toes) they have a continuous fan or blade, 
as it were, running the whole length of each toe and 
of a piece with it. 

From the reasons just stated it is clear that feet 
of this sort are the result of necessity, it is true ; but 
they conduce to a good end and are meant to assist 
the birds in their daily life, for these birds live in the 
water, and while their wings are useless to them, 
these feet are useful and help them to swim. They 


2 See above, note on 648 a 16. 
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695 a ioyiov 5° exovor pev ot dpribes mavres Hove ay 
ddgacev exew, adda dvo pnpods dea TO TOD taxtou 
Laos: dmorérarat yap peXpL péons THs yaorpes. 
airwov 8° 67 Sizouv éati Totro To Cov obK dépHov 

rai Yb, Ogle: om. vulg. 


2 ra be Boaxvaxedh PY; correxi: a 8€ Bpayéa <7a Lang- 
kavel> oxéAn vulg. 


3 Nemrérepov Peck: derrdv Kat paxpédy vulg.: [at paxpdr] 


secl. Rackham. 
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are like oars to a sailor or fins to a fish. A fish that 
has lost its fins can no longer swim ; nor can a bird 
whose webs have been destroyed. 

Some birds have long legs, owing to their living in 
marshes ; for Nature makes the organs to suit the 
work they have to do, not the work to suit the organ. 
And these birds have no webs in their feet because 
they are not water birds, but because they live on 
ground that gives under them they have long legs 
and long toes, and most of them have additional joints 
in their toes. Furthermore, though these birds are 
not great fliers, they are composed of the same ma- 
terials as the rest, and thus the nutriment which in the 
others goes to produce the tail feathers, in these is 
used up on the legs and makes them grow longer, and 
when in flight these birds stretch them out behind 
and use them in place of the missing tail feathers : 
placed thus, the legs are useful to them; otherwise 
they would get in the way. 

Short-legged birds keep their legs up against the 
belly while they are flying, because if the feet arc 
there they are out of the way; the crook-taloned 
birds do it for an additional reason: the feet are 
convenient for seizing prey. 

When a bird has a long neck, this is either thick and 
is held stretched out during flight ; or it is slender 
and is bent up during flight, because being protected 
in this way it is less easily broken if the bird flies into 
anything. All birds have an ischium, but in such 
a way that they would not appear to have one ; it is 
so long that it reaches to the middle of the belly and 
looks more like a second thigh-bone. The reason for 
this is that a bird, although a biped, does not stand 
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2¢ 


1 <6v> Rackham, cf. 1. 14 infra. 

2 6lws PQU, Ogle: épfov vulg. 

® correxis €xovow: dia robo mzépuyas éxovow vulg. (arépu- 
yas, S€ altero €xovow omisso, Y, Ogle, qui post &a rodro 
interpungit). 
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upright ; and if it had an ischium which extended 
only a short way from the fundament and was fol- 
lowed immediately by the leg (as in man and the 
quadrupeds), it would be unable to stand up at all. 
Man can stand upright, and quadrupeds have fore- 
legs to support their forward weight ; birds, how- 
ever, neither stand upright (because they are dwarf- 
like), nor have forelegs (because they have wings in- 
stead).¢ By way of compensation, Nature has made 
the ischium long, reaching to the middle of the 
body, and has fixed it fast, while beneath it she has 
placed the legs, so that the weight may be equally 
distributed on either side and the bird enabled to 
walk and to stand still. This shows why birds are bi- 
peds although they are unable to stand upright. The 
reason why their legs are lacking in flesh is the same 
as for all quadrupeds and has been stated already.” 
All birds, web-footed or not, have four toes on each 
foot. (The Libyan ostrich will be dealt with later,? 
and its cloven hoof and other inconsistencies with the 
tribe of birds will be discussed.) Of these four toes, 
three are in front, and the fourth is at the back in- 
stead of a heel, for stability. In the long-legged 
birds this toe is deficient in length, as for instance in 
the Crex. Still, the number of toes does not exceed 
four. This arrangement of the toes holds good gener- 
ally, but the wryneck is an exception, for it has only 
two toes in front and two at the back. This is because 


2 See above, 693 b 3 ff. 


> See 689 b 10 ff. 
¢ At the end of the book. 





4 pévew YO: pery vulg. 
peeve pévrn vulg 
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1 pév da mw. Ps perv duy m. Platt: pév wapamAjaa <rois 


rrepuyios) Ogle, similia voluit Thurot. 
aitéyv U: atzo vulg. 


2 See De gen. an. T14b 4, 719 b 11. 
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the weight of its body tends forward less than that of 
other birds. 

All birds have testicles, but they are inside the 
body. The reason for this will be stated in the 
treatise on the different methods of generation 
among animals.? 

This concludes our description of the parts of Birds. (ii:.) Fishes: 

XIII. In the tribe of Fishes the external parts 
are still further stunted. Fishes have neither legs, 
hands, nor wings (the reason has been stated earlier), 
but the whole trunk has an uninterrupted line from 
head to tail. Not all fishes’ tails are alike ; but the Tat, 
general run of them have similar tails, though some 
of the flat-fish have a long, spiny one, because the 
material for the tail’s growth goes into the width 
of the flat body : this happens in the torpedo-fishes, 
in the Trygons, and any other Selachians of the same 
sort. These have long, spiny tails. Others have 
short, fleshy ones, and for the selfsame reason: it 
comes to the same thing whether the tail is short 
and has a good deal of flesh or long with little flesh. 

In the fishing-frog® the opposite has taken place. 
Here, the wide, flat part of the body in front is not 
fleshy ; Nature has taken the fleshy material away 
from the front and added an equivalent amount at 
the back—in the tail. 

Fishes have no separate limbs attached to the body. 
(a) This is because Nature never makes anything that 
is superfluous or needless, and by their essence and 
constitution © fishes are naturally swimmers and so 

» Lophius piscatorius, known as the “ goosefish” in 
U.S.A., erroneously included by Aristotle (De gen. an, 
754 a 25) with the Selachia, though he observed that it 
differed in many important points, 

¢ Logos; see Introduction, pp. 26 f. 
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1 +6v abrov Peck: vodrov vulg. 
2 of ddets Tév tpowov Yb: rov delevi: rév tpdmov of dSpes 


vulg. 


2 The Cordylus was probably the larval form of some 
triton or newt, such as 7riton alpestris or Salamandra atra, 
which retains its gills till it is well grown (D’Arcy Thompson). 

> de. pectoral, * i.e. ventral, 
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need no such limbs. But also (6) they are essentially 
blooded creatures, which means that if they have four 
fins they cannot have any legs or any other limbs of 
the sort; so they have the fins because they are 
swimmers and do not have the feet because they are 
not walkers (when an animal has feet it has them 
because they are useful for moving about on land). 
The Cordylus,? however, has feet in addition to its 
gills, since it has no fins, but only a scraggy flattened- 
out tail. 

Excluding flat-fish (like the Batos and Trygon), fish 
have four fins : two on their under and two on their 
upper surface, never more, for then they would be 
bloodless animals. Almost all fishes have the two 
upper? fins, but some of the large, thick-bodied fishes 
lack the under * two—as for instance the eel and the 
conger, and a sort of Cestreus that is found in the lake 
at Siphae.? Fishes that have even longer bodies than 
these, and are really more like serpents (as the 
Smyraena®), have no fins at all, and move along by 
bending themselves about: that is, they use the 
water just as serpents use the ground. And in fact 
serpents swim in exactly the same way as they creep 
on the ground. The reason why these serpent-like 
fishes have no fins and the reason why serpents 
have no feet are the same, and this has been stated 
in the treatises on the Locomotion and Movement of 
Animals (a) If they had four motion-points, their 
movement would be poor, because the fins would 

® In Boeotia, on the south coast near ‘Thespiae; now 
Tipha. Aristotle refers to this Cestreus of Siphae again, 
De incessu an. 108 a5. Cf. also Hist. An. 504 b 33. 

¢ Probably Muraena Helena, 


f See De incessu an. 709 b 7; perhaps the other passage 
which Aristotle has in mind is 690 b 16, in this book. 
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1 ra8 rrov . . . ofov7 P: 4 d5¢ tantum vulg. 
2 <¢uév> Langkavel. 
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either be very close together, or else a long way apart, 
and in either case would not move easily. (6) On the 
other hand, if they had more than four motion-points 
they would be bloodless creatures. The same reason 
holds good for those fishes that have only two fins. 
These also are serpent-like and fairly long, and they 
use their power of bending instead of the two missing 
fins. And this enables them besides to crawl about 
and to live a good length of time on dry land; and 
it is some while before they begin to gasp; indeed, 
those which are akin to the land-animals are affected 
even less than the others. 

Except for those whose width and flatness prevents 
it, all fishes that have only two fins have the upper? 
ones ; and these fins are by the head, because there 
is no length of body just there which they could use 
instead of fins for propulsion—length such as fish 
of this sort have towards their tail-end. The Batoi 
and such fishes swim by means of the edge of their 
flat surface which they use instead of fins. Fish 
which are not so flat, such as the torpedo-fish and the 
fishing-frog, possess fins, but they have their upper 
fins toward their tail-end owing to the flatness of 
the forepart, and their under fins near the head (since 
the flatness of the fish does not prevent its motion) ; 
but the under ones are smaller than the upper ones, 
to make up for being placed forward. The torpedo- 
fish has two of his fins by his tail; and instead of 
these two he uses the wide piece on each of his semi- 
circles’ as though it were a fin. 

We have already spoken of the parts in the head 
and of the sense-organs. 


@ 7.¢. pectoral. 
® Cf. De incessu an, 709 b 17. 
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1 (xyordpaxaréa yap) post mdvra vulg., om. P. 
2 § wivgos .. . vwOpa Y: af xuiyoes . . . vwOpal vulg. 
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The peculiarity which marks off fishes from the Gills. 
other blooded animals is the possession of gills. It 
has been explained in the treatise on Respiration * why 
they have them. All fishes have coverings over their 
gills, except the Selachia, none of which have them. 
This is because their bones are cartilaginous, whereas 
other fishes’ bones are of fish-spine, and this is the 
substance out of which the coverings are made. And 
again, the Selachia move sluggishly owing to their 
lack of fish-spine—and of sinews—while the spinous 
fishes move quickly, and the movement of the cover- 
ing must be a quick one, for gills are a medium for 
expiration of a sort. On this account in the selachian 
group of fishes the passages of the gills can close up 
by themselves, and no covering is needed to make sure 
they close quickly. 

Now some fish have many gills, some have few ; 
some have double ones, some single. The last one 
is nearly always a single one. (lor precise details 
consult the Anatomical treatises and the Researches 
upon Animals.) The number of gills depends upon 
the amount of heat in the heart. The more heat an 
animal has, the quicker and stronger must be the 
movement of its gills ; and if the gills are numerous 
and double they are better adapted for this than if 
they are few and single. And on this account, some 
fishes (e.g. the eels and the serpentine fishes) which 
need but little cooling, as is shown by their having 
only a few weakish gills, can live a long time out of 
water. 

Tish differ also with regard to the mouth. Some Mouth, 
have their mouth right at the tip, straight in front 5 





° At 476 a1 ff., 480 b 13 ff. 
> At 504 b 28 ff. 
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696 b 
~ al ‘ 
7a 8 é trois varios, ofov of re Seddives* Kal ta 
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axodovbeiv 7H Aayapyla TH wept riv tpopyv: paov 
A cs i > an 3.4 A,  & 
yap AapBavovra Stepbeiper’ ay dia THY TAHpwow 
Tayéws. mpos S€ tovrois mepipeph Kal A|emriv 
~ > 
éyovra tiv Tod piyyouvs dvow ody oldv 7 ed- 
dtatperov éxeuv. 
"E de ‘ ~ ” 4 ‘4 2 / A A 
Tt O€ Kal THY dvw TO aTdua exdvTWY Ta BEV 
697 a dveppwyos Eyer TO aTOma TA 5é VOUpoY, doa eV 
capkoddya, dveppwyds, WoTep TA KapyapddorTa, 
~ ~ > 
bia. 70 €v TH oTOpate eivar Tots Torovtors THY loxvy, 
6oa 5€ pw) capkoddya, pvoupor. 
To Sé déppa of pév Aemdwrov Eyovow atrdv (7 
A 4 A f A e ~ - 
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” > ? ‘ 4 Q A woo» 9 ‘ vo> > ra 
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1 SeAgives non probant Frantzius, Ogle; similia Hist. An. 
591 b 26 secludunt Aubert et Wimmer. 





* This statement about dolphins, though repeated at Hist. 
an. 591 b 26, is incorrect, and as Aristotle was familiar with 
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others have it underneath (e.g. the dolphin ® and the 
selachians) and that is why they turn on to their backs 
to get their food. It looks as if Nature made them 
do this partly to preserve other animals from them, 
for they all prey on living things, and while they are 
losing time turning on to their backs the other things 
get away safely ; but she did it also to prevent them 
from giving way too much to their gluttonous craving 
for food, since if they could get it more easily they 
would presently be destroyed through repletion. 
Another reason is that their snout is round and small 
and therefore cannot have much of an opening in it. 

There are differences too among those that have 
their mouth above. With some it is a great wide 
opening (these are the flesh-eaters, as e.g. those with 
sharp interfitting teeth, whose strength is in their 
mouth) ; with others (the non-flesh-eaters) it is on 
a tapering snout. 

As for the skin: some have a scaly skin (these skin 
scales are shiny and thin and therefore easily come 
loose from the body) ; others have a rough skin, e.g. 
the Rhiné and the Batos and such. Those with 
smooth skins are the fewest. Sclachia have skins 
which are scaleless but rough, owing to their bones 
being cartilaginous: instead of using the earthy 
matter on the bones Nature has used it for the skin, 

No fish has testicles® either without or within. Nor Testicles, 


the creature, some editors consider this reference to be an 
interpolation. 

’ By this Aristotle does not mean that fish have no organ 
for the secretion of sperm, but that they have no organ similar 
in shape and consistency to those of mammalia, etc. He calls 
the corresponding organs in fish not testes, but tubes, or roe. 
Aristotle’s statement does not, of course, include the Selachia, 
which have compact, oval testes. 
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(088 dAdo tt THY arddwy oddEr, 516 08d" of Sdets), 
mépov S€ Tob mepiTTd@paros Kal TOY TEpt THY 
yéveow tov adrév, Kafldzep Kal tadAAa @otdkat 
mdvra Kal® tetpdroba, Sed TO pa) exew KvoTW 
pense yiveoOat mepirrae” abrots bypov. 

To bev oby ta iyBdav yévos ampos TaAAa Soa 
TaUTas eet Tas dvadopds, ot bé deAdives Kal at 
padawvat kal TavTA Ta TOLADTA Tov KnT@v Bpdyxva 
per odK exovaw, adrAov be dud 76 mvevpova exe: 
dexopeva yap KaTd TO orépa THY Oddarrav dud 
Kara, Tov adrdv. dvayen pev yap Sacha TO 
dypov Sia 7d AapBavew Ty Tpopyy ev TH byp@- 
defdpeva om dprévat dvayKatov. Ta, pev ody Bpdy- 
xed €oTL _Xpnouua. Tots p97) dvarvéovow: bu & 
airiay, elpyyrae ev TOIS Tept dvanvors: advvatov yap 
dua TO avTo dvanvely Kat Bpdyxea € exe dAAA pds 
THY dideow Too vdaTos € éyover Tov avAdv. Keirat e 
avrois otros Tp0 rob éyneptou: dvehapBave yap 
av dime THs payecs avrov. aizvov dé Tod TVEv[LOve. 
tar éyew kal dvamvely, 6te Td, peydha Tov Suv 
mAclovos Seitat Oepudrntos wa Kwhrat- Sid 6 
mevpov éyKerTau avrots Depporntos av wAnpys 
atpariKys. gore be tabra TpoTrov TW, (eal)? mela 
Kal evvdpa: Tov pev yap aépa béxerae ws meld, 
dmoba on éo7t Kat AapBaver ek Tod bypod THY 
Tpopny woTep TA evvdpa. Kal at paar be Kal 
at vurrepides dua TO emapporepilew ab pev Tots 
evddpous Kal meCots, at dé Tots m7nVvOIS kat melois, 
Sid todTo dpdotépwv Te peTéxovar Kat obdeTépwr, 

7 Swordxa PSUY. 


xai (Sizoda Kal) Ogle. 
3 <xat) Rackham. 
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have any other footless animals, and this includes the 
serpents. In fish the passage for the residue and for 
the generative secretion is one and the same ; and 
this is so in all other oviparous animals, four-footed 
ones included. This is because they have no bladder 
and produce no liquid residue. 

Thus we have seen what are the differences to be Inter- 
noticed in fish as a group as compared with other wae’s; 
animals. Dolphins and whales and all such Cetacea, (+) Cetacea. 
however, have no gills, but they have a blowhole 
because they have a lung. They cannot help letting 
the sea-water enter the mouth because they feed in 
the water, and once it has got in they must get it out 
again, and they do so through the blowhole. Gills, 
of course, are of service herein to those creatures that 
do not breathe. The reason for this has been given 
in my book on Respiration*: no creature can breathe 
and at the same time have gills; instead, these 
Cetacea have a blowhole for getting rid of the water. 

It is placed in front of the brain, otherwise it would 
separate the brain from the spine. The reason why 
these creatures have a lung and breathe is that large 
animals need more heat than others to enable them to 
move 3 consequently they have a lung inside them 
full of heat derived from the blood. They are, in a 
way, land-animals as well as water-animals: they 
inhale the air, like land-animals, but they have no 
feet and they get their food from the water as water- 
animals do. Similarly, seals and bats are in an inter- (ii.) Seals 
mediate position. Seals are between land-animals “*4 > 
and water-animals, bats between land-animals and 
fliers : thus they belong to both classes or to neither, 


* References given above, see on 696 b 2, 
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1 areptyta Ogle: a7épuyas vulg. 
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Seals, if regarded as water-animals, are anomalous in 
having feet ; if regarded as land-animals, in having 
fins (their hind feet are altogether like those of 
fishes—z.e. fins ; and all their teeth too are sharp and 
interlocking). Bats, too, if regarded as birds, are 
anomalous in having feet®; ifregarded as quadrupeds, 
in not having feet®; furthermore, they have neither a 
quadruped’s tail (because they are fliers) nor a bird’s 
tail (because they are land-animals). This their lack 
of a tail like a bird’s is a necessary consequence, 
since they have membranous wings, and no creature 
has a tail of this sort unless it has barbed feathers : 
such tails are always made out of barbed feathers. 
And a tail of the other sort growing among feathers 
would be a definite impediment. 

After the same style is the Libyan ostrich : in (iii) The 
some points it resembles a bird, in others a quadruped. SetEMs 
As not being a quadruped, it has feathers ; as not 
being a bird, it cannot rise up and fly, and it has 
feathers that are like hairs and useless for flight. 
Again, as being a quadruped, it has upper eye- 
lashes, and it is bald in the head and the upper part 
of the neck, as a result of which its eyelashes are 
hairier than they would otherwise be; as being a 
bird, it is feathered on its Jower parts. Also, as 
a bird, it has two feet ; but, as a quadruped, it has 
cloven hoofs (it has hoofs and not toes). The reason 
is that it has the size not of a bird but of a 
quadruped. Speaking generally, a bird has to be 
very small in size, because it is diflicult for a body of 
large bulk to move off the ground. 


* That is, of the sort that birds ought not to have, viz. on 
their wings. 
* That is, of the sort that quadrupeds ought to have, 
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eat ev tots Cwous, elpytar mepl mavrwr Tay Cadwy 
> PA X f > End > 
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1 rovTwy . . . SieAGeiv om. YO, et statim incipiunt librum 
de incessu. 
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We have now spoken severally of all the animals : Conclusion, 
we have described their parts, and stated the reason 
why each is present in them. Now that this is 
concluded, the next thing is to describe the various 
ways in which animals are generated. 
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Appitionat Nore on 684 b 21-29 


Commentators agree that no satisfactory sense can be 
obtained from the first three lines of this passage as it stands 
in Bekker’s edition. None has so far produced a remedy ; 
but an examination of the Arabic translation (or of Michael 
Scot’s Latin translation made from the Arabic) shows plainly 
what has happened. Ju neither of these two translations is 
there any reference whatever to a diagram until 685 a 2. 
Thus the ms. from which our present Greek text is derived 
had been corrupted through the efforts of someone who tried 
to improve the text of 684 b 22-27 by inserting references to 
a diagram here also; and the result is that these references 
have caused the complete loss of one important phrase (b 22) 
and serious corruption of another (b 24-25). Some disloca~ 
tion has also been caused in the lines following, up to line 29, 

The two diagrams given in the ms. Z are obviously con- 
structed to suit the interpolated text. One of the mss. (Mer- 
ton 278) of Michael Scot’s version has an entirely different 
diagram; the three mss. of Scot at Cambridge have no 
diagram at all, nor has the Arabic ms. B.M. Add. 7511. 

I give below the passage as it appears in Michael Scot’s 
version. 

Natura ergo istorum duorum modorum est sicut diximus ; 
et propter hoc ambulant uniformiter} sicut accidit animalibus 
quadrupedibus et hominibus etiam. homo vero habet os in 
capite, scilicet in parte superiori corporis ; deinde habet 
stomachum, deinde ventrem, et post ventrem intestinum per- 
veniens ad locum exitus superfluitatis. iste ergo res in 
animalibus habentibus sanguinem sunt secundum hance dis- 
positionem, et post caput est clibanus, scilicet pectus, et quod 
vicinatur ei. alia vero membra sunt propter ista, etc. 

I am much indebted to Dr. R. Levy for his kindness in 
reading this passage for me in the Arabic in Brit. Mus. ms. 
Add. 7511. 


1 inuniformiter Caius 109 & Camb. U.L. Ii. 3. 16; fortasse igitur 
Scribendum uniformiter et non inuniformiter. 


432 


PARTS OF ANIMALS 


AppitionaL Note on 693 b 3 


Explanation of Aristotle’s terminology for describing the 
bending of limbs. 

When Aristotle is speaking about the bending of limbs, 

backwards and forwords are relative to the direction in 
which the whole animal moves ; 

ease rane outwards are relative to the bulk of the body 
itself. 

Thus, backwards means that the angle of the bent joint 
points backwards ; inwards means that the extremity of the 
limb is brought inwards towards the body, that is, the angle 
of the bent joint points away from the main bulk of the body. 
(“ Inward” and “ outward” bending thus have no connotation 
of “ bandy-legs ” and ‘* knock-knees.’’) 


All four legs bend inwards ; 
Example (1) The forelegs bend forwards : 
The hindlegs bend backwards, 


The leg bends inwards, and 


Heannle) backwards 


(See De incess. an. Til a 8 ff., Hist. An. 498 a 3 ff.) 
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AppITIoNAL NOTE ON THE MS. Z 


The following portions of the text of De partibus are con- 
tained in the Oxford ms. Z (see p. 50): 


fol. 607, 60%. I. 639 b 29 to 640 b 24. expr to padov ay 
inclusive. , 

fol. 61%, 61%. I. 644 a 25 to 645.17. xabddov to tois du in- 
clusive. 


Between these two folios it has apparently lost four folios, 
as a as one at the beginning of Book I and another at the 
end. 


fol. 17-197. = Book II. 

fol, 19%-36". Book III, but the words ov zoAd to edpuxdpous 
inclusive (675 a 30-b 27) are omitted, 
with no indication by the original scribe 
that anything has been omitted: this 
passage has been supplied by a later hand 
in the margins of fol. 35% and 367 and 
on 36%. 


Book IV is written by yet another (later) hand, and this 
Book occupies fol. 37°-59¥, at the end of which folio it breaks 
off at the words 7a xadovpeva (694 a 13). The rest of Book 
IV is lost. 

In the apparatus I have used the following abbreviations 
in quoting this ms. : 

Z_ Books I, II and most of III (first hand, ¢. a.p. 1000). 

Z1 indicates the reading of the first hand where this has 
been altered by another. 

Z? indicates later correctors of Z!. 

Z indicates the readings of the ms. in Book IV. 


I have collated from photostats the whole of the portion 
written by the first hand, and the readings of Z quoted have 
been confirmed by reference to the photostats. 

I have used the symbol # when quoting the readings of 
E from 680 b 36 onwards, as this part of the ms. is written 
in a later hand. 
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INTRODUCTION 


Tuat the De incessu animalium is a genuine work of 
Aristotle himself has never been disputed. The De 
motu animalum has been regarded by many critics as 
a spurious work, though recent opinion has favoured 
its genuineness. Brandis, Rose and Zeller all con- 
demn it, but its Aristotelian authorship has been up- 
held by Werner Jaeger (Hermes, x\viii. pp. 31 ff.), who 
makes out a very strong case in its favour, and by the 
Oxford translator, Mr. A. 8. L. Farquharson. Those 
who deny its authenticity rely mainly on the supposi- 
tion that there is a reference in 703 a 10-11 to the De 
spiritu. This treatise is generally admitted to be un- 
Aristotelian, but the reference, as Mr. Farquharson 
has pointed out, might relate equally well to numerous 
other passages in the Aristotelian corpus ; Michael 
Ephesius refers it to a treatise [epi rpodfs, not 
otherwise known. In style, vocabulary and syntax 
the De motu animalium is entirely Aristotelian, and its 
doctrine corresponds with that set forth in Aristotle’s 
genuine works. 

Each treatise has its proper place in the scheme of 
Aristotle’s biological works. Both are theoretical, 
the De incessu animalium, like the De partibus ani- 
malium, dealing with the material side of living things, 
and the De motu animalium, like the De generatione 
animalium, dealing with their consequential pro- 
perties. 
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The chief mss. of the De motu animalium are E, Y, 
P and S.4 Of these E, one of the most famous of 
Aristotelian mss., is the oldest ; Y is closely related 
toE. PandS are similarly related and form a second 
group. 

Of the De incessu animalium the principal mss. are 
Z,Y,U,Sand P.4 Of these Z is the oldest, and Y is 
closely related to it, while the other three uss. form 
another group. 

A full account of these ss. and their relations to 
one another will be found in the Introduction (pp. 
iv. #.) of W. W. Jaeger’s text (Teubner, 1913). 

The text used for the present translation is based 
on that of I. Bekker, all divergences from which are 
noted and the authority given for the reading adopted. 
Jaeger’s text and apparatus criticus have been con- 
sulted throughout. 

The Commentary of Michael Ephesius (Com- 
mentaria in Aristotelem Graeca, xxii. 2, Hayduck, 190+) 
has been of some assistance both for the text and for 
the interpretation, and the Latin version of Nicholaus 
Leonicus (died 1599), printed in the Berlin Aristotle, 
Vol. If, has been constantly consulted. 

The two treatises have been translated into French 
by J. Barthélemy-Saint-Hilaire, and into English by 
Mr. A. S. L. Farquharson in the Oxford translation 
(1912). This translation with its ample explanatory 
notes constitutes much the most serious attempt that 
has been made to interpret these two treatises. and 
anyone who follows in Mr. Farquharson’s footsteps 
must necessarily be heavily indebted to him. 


KS. F. 


° For the meanings of these symbols see pp. 439 and 483. 
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ANALYSIS OF CONTENTS 


Crap. I. The origin of all movement inust itself be un- 
moved. So if there is to be anima] movement, something 
in the animal must be at rest. Hence joints are necessary. 

II. There must also be a resisting medium external to the 
moving animal. Illustration from the rowing of a boat. 

III. The nature of the “‘ prime mover.’”” The fable of 
Atlas. 

IV. The ‘‘ prime mover” is of necessity outside the 
universe. The movement of inanimate things must 
originate from animate things. 

V. Alteration, growth, generation and corruption as 
forms of motion. 

VI. How does the soul move the body ? Animal move- 
ment lies in the sphere of action. Its limitation in com- 
parison with eternal movement. 

VII. Animal movement the result of the syllogism of 
action, not of the speculative syllogism. Animal move- 
ment compared with that of automatic toys. 

VITl. the psychology of animal movement and the 
organic changes which accompany it. The cause of move- 
ment must be situated in a definite origin. 

IX. The two sides of the body are similar and can move 
simultaneously : both are moved by the soul. 

X. The motive power is “‘ innate spirit.” Comparison 
between the animal organism and a well-ordered civic 
community. 

XI. Involuntary and non-voluntary movements. Con- 
clusion. 
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ABBREVIATIONS USED IN THE APPARATUS 
CRITICUS 


E= Codex Parisinus Regius 1853. 

Y¥ = Codex Vaticanus 261. 

P= Codex Vaticanus 1339. 

S=Codex Laurentianus 81. 1. 
Leon.= Latin translation of Nicolaus Leonicus. 
Mich.= Greek commentary of Michael Ephesius. 
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ea I. Tepi be Kajoeos THs Tay four, doa pev 
atTa@v mept EKaoTov dmrapxer yevos, Kal Tlves 
Stadopal, Kal tives atria tav Kal? eKaoTov oupL- 
BeByxorav avrots, evéoKeT TAL mept. dmdyroy ev 
éTépots* ddws bé mept Tijs Kows atrias Tob KU- 
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Kat’ dMous Tporrous TowodTous) € emuaKeT*TEOV vov. 
“Ort pev ouv apxy) Tav a&dAwv KUT} TECov 70 
avro é€avto Kwotv, tovrou' dé 76 dcivyrov, 
Kal ott TO Tp@rov Kuwodv _dvayKatov dxivayrov 
10 elvar, Siesprorat mporepor, Oremep Kal mept Kt 
vysEws: didiou, moTepov €oTw 7 ovK govt, Kal ef 
éo7t, tis eotiw. Set de tobro ay _pdvov 7h Ady 
ka0ddov AaBciv, adAAd Kat emt tv Kal? éxaora 
Kat tav atcbyrav, ov dep Kal tovs Kabddov 
Cyrotpey Adyous, Kal éd’ ey epapporrery oldpeba 
1 dev abrovs. davepoy ydp Kal emt TovTwy OTL 
dddvatov kwetobar pndevos Hpewodvros, ™pa@tov 
pev év atrots Tots fidots. bet ydp, av Kura Tt 
Tav popiwy, npeety te Kal d1a TobTO al Kapmal 


1 sovrou EPY: robro S. 
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ON THE MOVEMENT OF ANIMALS 


I. We have inquired elsewhere ¢ into the details of 
the movement of the various kinds of animals, the 
differences between these movements, and the causes 
of the characteristics which each exhibit ; we must 
now inquire generally into the common cause of 
animal movement of whatever kind—for some animals 
move by flight, some by swimming, some by walking, 
and others by other such methods. 

Now that the origin of all the other movements is 
that which moves itself, and that the origin of this is 
the immovable, and that the prime mover must neces- 
sarily be immovable, has already been determined 
when we were investigating > whether or not eternal 
movement exists, and if it docs exist whatitis. And 
this we must apprehend not merely in theory as a 
general principle but also in its individual manifesta- 
tions and in the objects of sense-perception, on the 
basis of which we search for general theories and 
with which we hold that these theories ought to 
agree, For it is clear also in the objects of sense- 
perception that movement is impossible if there 
is nothing in a state of rest, and above all in the 
animals themselves. For if any one of their parts 
moves, another part must necessarily be at rest ; and 

9 In the De partibus animalium. 
> Physics viii. 258 b 4-9. 
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1 xuvetoOar ESY: xevetrac P. 


2 4 wpds 6, y Jaeger:  wpdsh ) EY: 4 rpdry § S: 4 rpbow 
(om. altero dpy7) P. 


® e.g. the arm as an arm is one, but is divided into two at 
the elbow. 

* The term dpx7, which occurs frequently in this treatise, 
is difficult to render in English by a single word. It is some- 
times used generally of the “ origin’’ of movement (e.g. 
701b33), but more often of a localized “origin” of movement, 
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it is on this account that animals have joints. For 
they use their joints as a centre, and the whole part 
in which the joint is situated is both one and two,* 
both straight and bent, changing potentially and 
actually because of the joint. And when the part 
is being bent and moved, one of the points in the 
joint moves and one remains at rest, just as would 
happen if A and D in the diameter of a circle were 
to remain still while B moved, and the radius AC 
were formed. (In geometrical figures, however, the 
centre is considered to be 

in every respect indivisible— 

for movement, too, in such c 
figures is a figment, so they 

say, since in mathematics D B 
nothing aetually moves,— 

whereas the centres in the 

joints are, potentially and 

actually, sometimes one and 

sometimes divided.) Be that as it may, the origin ® 
to which the movement can be traced, gua origin, 
is always at rest while the part below it is in motion 
—the elbow-joint, for instance, when the forearm 
is in motion, the shoulder when the whole arm is 
moved, the knee when the shin is moved, and the 
hip when the whole legis moved. It is obvious, then, 
that every animal too must have in itself something 
that is at rest, in order to provide that which is 
moved with the origin of its movement, supported 
whether, as here, in a single member, or at the centre of the 
body, viz. the heart (701 b 25, 29), where a further idea of 
‘ruling’? seems to be implied (¢.g. 702 a 37). It is also used 
sometimes in the literal sense of ‘‘ beginning,” and this and 


the meaning of “ origin’? of motion may occur in the same 
passage and cause confusion (¢.g. 702 a 36-b 2), 
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1 poi libri: éutct cont. Diels. 
2 49 libri: fe@ coni. Farquharson. 





2 It is doubtful whether the ms, reading will bear this 
interpretation, and ¢v 77 79 is probably corrupt. It is more 
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upon which it will move both as an integral whole 
and in its several parts. 

Il. Any quality of rest, however, in an animal is of 
no effect unless there is something outside it which is 
absolutely at rest and immovable. And it is worth 
while to stop and consider this dictum ; for the re- 
flection which it involves applies not merely to animals, 
but also to the motion and progression of the universe. 
For just as in the animal there must be something 
which is immovable if it is to have any motion, so 
a fortiori there must be something which is immov- 
able outside the animal, supported upon which that 
which is moved moves. For if that which supports 
the animal is to be always giving way (as it does when 
mice walk upon loose soil? and when persons walk on 
sand), there will be no progress, that is, no walking, 
unless the ground were to remain still, and no flying 
or swimming unless the air or sea were to offer resist- 
ance. And that which offers resistance must be other 
than that which is moved, the whole other than the 
whole, and that which is thus immovable must form 
no part of that which is moved ; otherwise the latter 
will not move. This contention is supported by the 
problem : Why can a man easily move a boat from 
outside if he thrusts it along with a pole by pushing 
against the mast or some other part of the boat, 
but if he tries to do this when he is in the boat 
itself, Tityus could not move it nor Boreas by blow- 
ing from inside it, if he really blew as the artists 
than likely that the comparison is with a mouse trying to 
walk upon a heap of corn. Farquharson emends ¢v rq yy to 
év 74 eg, Which would bear this meaning. (The form £éy, 
ep. Petrie Pap. ii. p. 69 (3rd cent. 8.c.), would be nearer to the 
ms. reading.) Diels’ suggestion of éutvcw for piow is in- 
genious, but does not give the required sense. 
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1 robo kal seripsi: kai rovro libri. 
3 fora Jaeger (cum Leon.): ésecda: libri. 





2 Just as Odysseus’ companions while seated in the ship 
open the bags containing the winds. and the ship is blown 
out of its course (Homer, Od. x. 46 ff). 
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paint him?; for they make him emit the breath 
from his own lips. For whether one emits the 
breath gently or so strongly as to create the greatest 
gale (and the same is true if that which is thrown 
or pushed is something other than breath), it is 
necessary, first, that one should be supported upon 
one of one’s own members, which is at rest, when one 
pushes, and secondly, that either this member itself 
or that of which it forms part, should remain still, 
resting upon something which is external to it. Now 
the man who tries to push the boat while he himself 
is in it and leaning upon it, naturally does not move 
the boat, because it is essential that that against 
which he is Jeaning should remain still; but in 
this case that which he is trying to move and that 
against which he is leaning, is identical. If, on 
the other hand, he pushes or drags the boat from 
outside, he can move it ; for the ground is no part of 
the boat. 

III. The difficulty may be raised, whether, if some- 
thing moves the whole heaven, this motive power 
must be unmoved and be no part of the heaven nor 
inthe heaven. Forif it is moved itself and moves the 
heaven, it can only move it by being itself in contact 
with something that is immovable, and this can be no 
part of that which causes the movement ; or else, if 
that which causes the movement is from the first im- 
movable, it will be equally no part of that which is 
moved. And on this point at any rate they are quite 
right who say that, when the sphere is moved in a 
circle, no part of it whatsoever remains still; for 
either the whole of it must remain still, or its continu- 
ity must be rent asunder. They are not right, how- 
ever, in holding that the poles possess a kind of force, 
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9 4,e. their limbs. We should, however, perhaps read &’ 
abirév ‘the things which move of themselves’: Leon. 
renders “‘ea quae per se moventur.” 
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since they have no magnitude and are only ex- 
tremities and points. Tor besides the fact that 
nothing of this kind has any substance, it is also im- 
possible for a single movement to be started by a dual 
agency ; and they represent the poles as two. From 
these considerations one may hazard the suggestion 
that there is something which stands in the same 
relation to Nature as a whole as the earth stands to 
the animals and the things which are moved through 
them.*% 

Now those who in the fable represent Atlas as hay- 
ing his feet planted upon the earth would seem to 
have shown sense in the story which they tell, since 
they make him as it were a radius, twisting the 
heaven about the poles ; it would be a logical account, 
since the earth remains still. But those who hold 
this view must declare that the earth is no part of the 
universe ; and, further, the force of that which causes 
the motion and the force of that which remains still 
must be equal. For there must be a certain amount 
of force and strength in virtue of which that which 
remains still remains still, just as there is a force in 
virtue of which that which causes motion causes 
motion ; and there is of necessity a similar proportion 
between absences of motion as there is between 
opposite motions, and equal forces are unaffected by 
one another, but are overmastered by a superiority. 
Therefore Atlas, or whatever else it is of like kind 
within that causes motion, must not exert any pressure 
which is too strong for the equilibrium of the earth ; 
or else the earth will be moved away from the centre 
and her proper place. For as that which pushes 
pushes, so that which is pushed is pushed, and in 
exact proportion to the force exerted ; but it creates 
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@ 7,e, its central position in the universe. 
> 4.e. the region between the air and the moon (Jeteor. 
340 b 6 ff.). 
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motion in that which is first at rest, so that the force 
exerted is greater than the immobility rather than 
similar and equal to it, and likewise greater than the 
force of that which is moved but does not create 
movement. Therefore the power of the earth in its 
immobility will necessarily be as great as that pos- 
sessed by the whole heaven and that which sets it in 
motion. If, however, this is impossible, the move- 
ment of the heaven by any such force within it is also 
impossible. 

IV. A problem also arises about the movements 
of the parts of the heaven, which might well be dis- 
cussed, since it is closely connected with what has 
been said above. If one were to overmastcr the im- 
mobility of the earth by the power of motion, one will 
obviously move it away from the centre.? Moreover 
it is clear that the force fromm which this power is de- 
rived is not infinite ; for the earth is not infinite, and 
so its weight is not infinite either. Now the word 
“impossible ”’ is used in several senses (we are using 
it in different senses when we say that it is impossible 
to see a sound, and when we say that it is impossible 
for us to see the men in the moon; for the former is 
of necessity invisible, the latter are of such a nature 
as to be seen but will never be seen by us), but we 
hold that the heaven is of necessity impossible to 
destroy and dissolve, whereas according to our present 
argument it is not necessarily so; for it is within the 
nature of things and the bounds of possibility that a 
motive force should exist greater both than that 
which causes the earth to be at rest and than that 
which causes the fire and upper body? to move. 
If, therefore, the overpowering motive forces exist, 
these will be dissolved by one another; but if they 
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® &reipor] sc. kivyow. The argument is as follows: these 
overpowering motive forces might exist and be dissolved by 
one another, because if they can be dissolved, they are not 
infinite, and the reason why they are not infinite is that they 
act upon what is finite, and the infinite cannot act on the 
finite (De caelo, 274 b 23 ff.). 

» It is discussed in the Physics and De caelo. 
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do not really exist, but there is a possibility of 
their existing (for an infinite motive force 4 is impos- 
sible because an infinite body is also impossible), 
it would be possible for the heaven to be dissolved. 
For what is there to prevent this happening if it 
is not impossible ? And it is not impossible, unless 
the opposite proposition is inevitable. But let us 
leave the discussion of this question for another 
occasion.? 

Must there, then, or must there not, be something 
immovable and at rest outside that which is moved 
and forming no part of it? And must this be true 
also of the universe? For it would perhaps seem 
strange if the origin of motion were inside. And so 
to those who hold this view Homer’s words would 
seem appropriate : 

Nay, ye could never pull down to the earth from the 

summit of heaven, 

Zeus, the highest of all, no, not if ye toiled to the utmost. 

Come, ye gods and ye goddesses all, set your hands to 

the hawsers.¢ 
For that which is entirely immovable cannot be 
moved by anything. And it is here that we must 
look for the solution of the problem stated some time 
ago, namely, whether it is possible or impossible for 
the composition of the heaven to be dissolved, seeing 
that it depends upon an origin which is immovable. 

Now in the animals there must exist not only that 
which is immovable in this sense,? but there must 
also be something immovable in the actual things 
which move from place to place and which themselves 

¢ [liad viii. 20-22. The lines are quoted in the wrong 
order and the fertus receptus reads pijorwp’ for mavtwr. 


4 ¢.e. something immovable and at rest which is outside 
that which is moved and forms no part of it (cf. 699 b 32). 
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move themselves. For while one part of the animal 
must be in motion, another part must be at rest, 
supported upon which that will be moved which 
is moved, if, for example, it moves one of its parts ; 
for one part rests on another part in virtue of the 
fact that the latter is at rest. 

But regarding inanimate things which are moved, 
one might raise the question whether they all possess 
in themselves both that which is at rest and that which 
creates movement, and whether they too must be 
supported by something external which is at rest. 
Or is this impossible—for example, in the case of 
fire or earth or any inanimate thing—but motion is 
due to the primary causes by which these are moved ? 
For all inanimate things are moved by something else, 
and the origin of all the things that are thus moved is 
the things that move themselves. Among things of 
this class we have already dealt with animals ; for all 
such things must necessarily have within themselves 
that which is at rest and something outside them on 
which they are to support themselves. But whether 
there is something higher and primary which moves 
them is uncertain, and the question of such an origin 
of movement is a matter for separate discussion. But 
animals which move all do so supported upon things 
outside themselves, as also when they draw their 
breathinandout. For it makes no difference whether 
they propel a great or a small weight, as those do who 
spit and cough, and breathe in and out. 

V. But is it only in that which moves itself in 
respect of place that something must remain at rest, 
or is this also true of that in which alteration is 
caused by its own agency and in that which grows ? 
The question of original coming into being and 
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corruption is a different one; for if there is, as we 
assert, a primary movement, this would be the cause 
of coming into being and wasting away, and per- 
haps of all the other movements as well. And as in 
the universe, so in the animal, this is primary motion, 
when the animal comes to perfection; so that it is 
itself the cause of its own growth, if this ever takes 
place, and of any alteration which occurs ; otherwise 
it is not necessary that something should remain at 
rest.2 But the first growth and alteration occur 
through another’s agency and by other means, and 
nothing can in any way be itself the cause of its own 
coming into being and wasting away ; for that which 
moves must be prior to that which is moved, and that 
which begets to that which is begotten, and nothing 
is prior to itself. 

VI. Now whether soul is moved or not, and if 
it is moved, how it is moved, has already been 
discussed in our treatise On Soul. But since all 
inanimate things are moved by something else—and 
how that which is primarily and eternally moved is 
moved, and how the prime mover moves it, has been 
already set forth in our work on First Philosophy *— 
it remains to inquire how the sou] moves the body 
and what is the origin of movement in an animal. 
For, if we exclude the movement of the universe, 
animate things are the cause of movement in every- 
thing else, except in things which are moved by one 
another through coming into collision with one 
another. Therefore all their movements have a 
limit ; for the movements of animate things have a 
limit. For all animals move and are moved with 
some object, and so this, namely their object, is the 
limit of all their movement. Now we see that the 
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things which move the animal are intellect, imagina- 
tion, purpose, wish and appetite. Now all these can 
be referred to mind and desire. For imagination 
and sensation cover the same ground as the mind 
(since they all exercise judgement) though they 
differ in certain aspects as has been defined else- 
where.? But will, temper, and appetite are all 
forms of desire, while purpose partakes both of 
intellect and of desire. So the objects of desire and 
intellect first set up movement—not, however, every 
object of intellect, but only the end in the sphere of 
action. So amongst good things it is the good in the 
sphere of action that sets up movement, and not any 
and every good; for it sets up movement only in so 
far as it is the motive of something else or the end 
of something which has something else as its object. 
And we must lay down the principle that the apparent 
good can take the place of a real good, and so can the 
pleasant, for it is an apparent good. So that it is 
clear that in one respect that which is eternally 
moved by the eternal mover, and the individual 
animal, are moved in a similar manner, but that in 
another respect they are moved differently ; and so, 
while other things move eternally, animal movement 
has a limit. Now the eternally beautiful and that 
which is truly and primarily good, and not at one 
moment good and at another not good, is too divine 
and precious to have anything prior to it. 

The prime mover, then, moves without itself being 
moved, but desire and the desiderative faculty set 
up movement while being themselves moved. But 
it is not necessary that the last of a series of things 
which are moved should move anything ; and from 
this it is clear that it is only reasonable that pro- 
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gression should be the last thing to happen in things 
. that are moved, since the animal is moved and walks 
from desire or purpose, when some alteration has been 
caused as the result of sensation or imagination. 

VII. But why is it that thought sometimes results 
in action and sometimes does not, sometimes in 
movement and sometimes not? Apparently the 
same kind of thing happens as when one thinks and 
forms an inference about immovable objects. But 
in the latter case, the end is speculation (for when you 
have conceived the two premisses, you immediately 
conceive and infer the conclusion) ; but in the former 
case the conclusion drawn from the two premisses 
becomes the action. For example, when you conceive 
that every man ought to walk and you yourself are a 
man, you immediately walk ; or if you conceive that 
on a particular occasion no man ought to walk, and 
you yourself are a man, you immediately remain at 
rest. In both instances action follows unless there is 
some hindrance or compulsion. Again, I ought to 
create a good, and a house is a good, I immediately 
create a house. Again, I need a covering, and a 
cloak is a covering, I need a cloak. What I need I 
ought to make; I need a cloak, I ought to make 
acloak. And the conclusion “I ought to make a 
cloak’ is an action. The action results from the 
beginning of the train of thought. If there is to be 
a cloak, such and such a thing is necessary, if this 
thing then something else; and one immediately 
acts accordingly. That the action is the conclusion is 
quite clear ; but the premisses which lead to the doing 
of something are of two kinds, through the good and 
through the possible. 

And as those sometimes do who are eliciting con- 
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1 xpovovgGv scripsi (Leon. renders laxatis seque mutuo im- 
pellentibus vertebris): xpovorvter libri. 
1 ras orpéBdas seclusi. 3 76 addidi. 


2 For this technical use of épwrav cf. An. Prior. 24a 24. 
> By the removal of the pegs (Eva), ef. below, 701 b 9, 10. 
¢ The context seems to show that the toy-carriage was 
on an axle which coupled two wheels of unequal diameter. 
There is, however, no evidence for the existence of such toy- 
carriages in antiquity. 
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clusions by questioning,* so here the mind does not 
stop and consider at all one of the two premisses, 
namely, the obvious one; for example, if walking is 
good. for aman, one does not waste time over the pre- 
miss ‘‘ I am myselfa man.”” Hence such things as we 
do without calculation, we do quickly. For when a 
man acts for the object which he has in view from 
either perception or imagination or thought, he 
immediately does what he desires ; the carrying out 
of his desire takes the place of inquiry or thought. 
My appetite says, I must drink; this is drink, says 
sensation or imagination or thought, and one 
immediately drinks. It is in this manner that animals 
are impelled to move and act, the final cause of their 
movement being desire ; and this comes into being 
through either sensation or imagination and thought. 
And things which desire to act, at one time create 
something, and at another act, by reason either of 
appetite or of passion, or else through desire or wish. 
The movement of animals resembles that of 
marionettes which move as the result of a small 
movement, when the strings are released ? and strike 
one another ; or a toy-carriage which the child that 
is riding upon it himself sets in motion in a straight 
direction: and which afterwards moves in a civele 
because its whecls are unequal, for the smaller w ne 
acts as a centre,® as happens also in the cylinders.? 
Animals have similar parts in their organs, namely, 
the growth of their sinews and bones, the latter cor- 
responding to the pegs in the marionettes and the 


@ The marionettes seem to have been worked by means of 
cylinders round which weighted strings were wound, the 
cylinders being set in motion by the removal of pegs. 
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2 The reference is probably to some part of the toy- 
carrage. 
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iron,* while the sinews correspond to the strings, the 
setting free and loosening of which causes the move- 
ment. In the marionettes and the toy-carriages no 
alteration takes place, though, if the inner wheels 
were to become smaller and then again larger, the 
same circular movement would take place. In the 
animal, however, the same part can become both 
ereater and smaller and change its form, the mem- 
bers increasing through heat and contracting again 
through cold and thus altering. Alteration is 
caused by imagination and sensations and thoughts. 
For sensations are from the first a kind of altera- 
tion, and imagination and thought have the effect 
of the objects which they present ; for in a way the 
idea conceived—of hot or cold or pleasant or terrible— 
is really of the same kind as an object possessing one 
of these qualities, and so we shudder and feel fear 
simply by conceiving an idea; and all these affec- 
tions are alterations, and when an alteration takes 
place in the body some parts become larger, others 
smaller. Now it is clear that a small change taking 
place in an origin of movement ® causes great and 
numerous changes at a distance ; just as, if the rudder 
of a boat is moved to an infinitesimal extent, the 
change resulting in the position of the bows is con- 
siderable. Furthermore, when, owing to heat or 
cold or a similar affection, an alteration is caused 
in the region of the heart—and even in an imper- 
ceptibly small part of it—it gives rise to a consider- 
able change in the body, causing blushing or pallor 
or shuddering or trembling or the opposites of these. 

VIII. The origin, then, of movement, as has already 


® i.e, here, the heart, ¢f. below, 701 b 30; see also note on 
698b1. 
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aAAnAa etvat Th dvow. 


1 75 add. Bonitz. 
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been said, is the object of pursuit or avoidance in the 
sphere of action, and heat and cold necessarily follow 
the thought and imagination of these objects. For 
what is painful is avoided, and what is pleasant is 
pursued. We do not, it is true, notice the effect of 
this in the minute parts of the body ; but practically 
anything painful or pleasant is accompanied by some 
degree of chilling or heating. This is clear from the 
effects produced. Reckless daring, terrors, sexual 
emotions and the other bodily affections, both pain- 
ful and pleasant, are accompanied by heating or 
chilling, either local or throughout the body. Re- 
collections too and anticipations, employing, as it 
were, the images of such feelings, are to a greater or 
less degree the cause of the same effects. So it is 
with good reason that the inner portions of the body 
and those which are situated near the origins of the 
motion of the organic parts are created as they are, 
changing as they do from solid to liquid and from 
liquid to solid and from soft to hard and vice versa. 
Since, then, these processes occur in this way, andsince, 
moreover, the passive and the active principles have 
the nature which we have frequently ascribed to them, 
whenever it so happens that the one is active and the 
other passive and neither fails to fulfil its definition, 
immediately the one acts and the other is acted upon. 
So aman thinks he ought to go, and goes, practically 
at the same time, unless something else hinders him. 
Vor the affections fittingly prepare the organic parts, 
the desire prepares the affections, and the imagina- 
tion prepares the desire, while the imagination is due 
to thought or sensation. ‘The process is simultaneous 
and quick, because the active and the passive are by 
nature closely interrelated. 
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obser yap Siadéper Ta mpoomeduxdta THY Ly 





@ i.e, the same relation as the forearm has to the elbow. 

> 7.e. the end of the stick where it meets the hand. 

¢ i.e, the origin of the movement of the hand which is 
situated in the wrist. 

@ Tt is impossible to find a word in English which covers 
the double meaning given to épx7 here and in the previous line 
(seenoteon698b1). Thesentence cai yaproivdov . . . xetpa 
explains why the apy} «wijoews of the hand is called 4 érépa 
dpx7, viz. that there is another dpx7j (in the sense of “ be- 
ginning ’’) in the stick, namely, the point nearest the hand. 
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Now that which first causes movement in the 
animal must be situated in a definite beginning. 
Now it has already been stated that the joint is the 
beginning of one thing and the end of another ; where- 
fore nature employs it sometimes as one and some- 
times as two. For when movement is being origin- 
ated from it, one of its extreme points must be at 
rest, while the other must move ; for we have already 
said that what causes movement must be supported 
on something which is at rest. The extremity, there- 
fore, of the forearm is moved and does not cause 
movement, but in the elbow-joint one part, namely 
that which is situated in the actual whole which is in 
motion, is moved, but there must also be something 
which is unmoved ; and this is what we mean when 
we say that a point is potentially one but becomes 
actually two. Soifthe forearm were a living creature, 
it is somewhere near this point that the origin of move- 
ment set in motion by the soul would be situated. 
Since, however, it is possible for an inanimate object 
to bear this same relation to the hand,? for instance 
if one moves a stick in one’s hand, it is clear that the 
soul could not be situated in either of the extremities, 
neither in the extremity of that which is moved ® nor 
in the other origin of movement (dpx7) ¢ ; for the stick 
has an end and a beginning (dpx7})@ in relation to the 
hand. So, for this reason, if the origin of movement 
set up by the soul is not situated in the stick, it is not 
situated in the hand either ; for the extremity of the 
hand @ bears the same relation to the wrist as the 
latter does to the elbow. For there is no difference 
between what is attached by growth and what is not 


* i.e. the point where the hand joins the stick. 
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1 gai scripsi: mpos libri. 





* This is simply a restatement of the doctrine of 702 b 1-4. 
The true cp is not situated in the extremity of the stick 
nearest to the hand (which is an dpxy# as being the place 
where the stick begins in relation to the hand), nor yet in any 
other member, such as the wrist, which is still farther away 
from the stick and is an dpy# as being the origin of motion 
inthe hand. The wrist, elbow, and shoulder are all of them 
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so attached ; for the stick becomes a kind of detached 
member, The origin of movement, therefore, cannot 
be situated in any origin which is the termination of 
something else, nor in any other part which is farther 
from it ; for example, the origin of movement of the 
extremity of the stick is in the hand, but the origin 
of the movement of the hand is in the wrist.¢ And 
so if the origin of movement is not in the hand, be- 
cause it is still higher up,® neither is it in this higher 
position ; for, again, if the elbow is at rest, the con- 
tinuous part below it can be sect in motion as a whole. 

IX. Now since there is similarity in the left and the 
right sides of the body, and the opposite parts can be 
moved simultaneously, so that it is impossible for the 
right side to move just because the left is at rest or vice 
versa, and the origin of movement must be in that 
which lies above both sides, it necessarily follows that 
the origin of movement in the moving soul must be 
between them; for the middle is the limit of both 
extremes. And it stands in the same relation to the 
movements above as to those below, to those, for 
example, which proceed from the head and to those 
which proceed from the spine in animals which have 
aspine. And there is good reason for this ; for we 
say that the organ of sensation is also situated in 
the centre of the body; and so if the region round 
about the origin of movement is altered by sense- 
perception and undergoes change, the parts which 
are attached to it change with it by extension or con- 
traction, so that in this way movement necessarily 
takes place in animals. And the central part of the 


dpxai in relation to the parts below them, but the true dpxyq 
is situated in the soul, which lies in the centre of the body. 
> i.e. the wrist. 
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9 See Introd. p. 436. 





MOVEMENT OF ANIMALS, 1x.-x. 


body is potentially one, but actually must necessarily 
become more than one; for the limbs are set in 
motion simultaneously from the origin of movement, 
and when one is at rest the other is in motion. For 
example, in ABC, B is moved and A moves it ; there 
must, however, be something at rest A 
if one thing is to be moved and 
another is to move it. So A, though 
potentially one, will be actually two, 
so that it must be not a point but a 
magnitude. Again, C may be moved 
simultaneously with B, so that both 8 c 
the origins in A must cause movement by being 
moved; there must, therefore, be something other 
than these origins which causes movement without 
being itself moved. Otherwise, when movement took 
place, the extremities, or origins, in A would rest 
upon one another, like men standing back to back and 
moving their limbs. There must be something which 
moves them both, namely the soul, other than such 
a magnitude as we have described but situated in it. 
X. In accordance with the definition which defines 
the cause of motion, desire is the central origin, which 
moves by being itself moved ; but in animate bodies 
there must be some bodily substance which has these 
characteristics. That, then, which is moved but does 
not possess the natural quality of setting up move- 
ment may be affected by a power external to it, and 
that which causes movement must possess some 
power and strength. Now all animals clearly both 
possess an innate spirit and exercise their strength 
in virtue of it. (What it is that conserves the innate 
spirit has been explained elsewhere.?) This spirit 
seems to bear the same relation to the origin in the 
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1 guorn P: orf ESY. 

* For this meaning of a8lacros cf. Plato, Tim. 61a. The 
action of the rvefuais represented as resembling that of the 
breath in the lungs ; when the breath contracts it lacks force 
and the lungs collapse, when it expands it thrusts outwards 


and exercises force. 
> Namely, expansion. 
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soul as the point in the joints, which moves and is 
moved, bears to that which is unmoved. Now since 
the origin is in some animals situated in the heart, in 
others in what corresponds to the heart, it is therefore 
clear that the innate spirit also is situated there. 
Whether the spirit is always the same or is always 
changing must be discussed elsewhere (for the same 
question arises about the other parts of the body) ; 
at any rate it is clearly well adapted by nature to be 
a motive power and to exercise strength. Now the 
functions of movement are thrusting and pulling, so 
that the organ of movement must be able to increase 
and contract. And the nature of spirit has these 
qualities ; for when it contracts it is without force,? 
and one and the same cause ® gives it force and en- 
ables it to thrust, and it possesses weight as compared 
with the fiery element, and lightness as compared 
with the contrary elements. Now that which is to 
create movement without causing alteration must be 
of this kind; for the natural bodies *? overcome one 
another according as one of them prevails, the light 
being conquered and borne down by the heavier and 
the heavy borne up by the lighter. 

We have now stated what is the part by the move- 
ment of which the soul creates movement and for 
what reason. The constitution of an animal must be 
regarded as resembling that of a well-governed city- 
state. For when order is once established in a city 
there is no need of a special ruler with arbitrary 
powers to be present at every activity, but each indi- 
vidual performs his own task as he is ordered, and one 
act succeeds another because of custom. And in the 


° Thecontrary of fire is water, ¢f. De gen. et corrupt. 331 a1. 
4 j,e, the elements. 
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2 See note on 698 b 1. 
> Viz. the heart and the privy member. 
7OUb 18 ff. 
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animals the same process goes on because of nature, 
and because each part of them, since they are so 
constituted, is naturally suited to perform its own 
function; so that there is no need of soul in each 
part, but since it is situated in a central origin of 
authority over the body,? the other parts live by 
their structural attachment to it and perform their 
own functions in the course of nature. 

XI. We have now discussed the manner of the 
voluntary movements of animals, and the cause of 
them. Some of their parts, however, undergo certain 
involuntary movements, though most of these are 
really non-voluntary. By involuntary I mean such 
movements as those of the heart and of the privy 
member, which are often moved by the presentation 
of some image and not at the bidding of reason. By 
non-voluntary I mean sleeping and waking and respira- 
tion and the like. Tor neither imagination nor desire 
is strictly speaking responsible for any of these move- 
ments ; but, since animals must necessarily undergo 
physical alteration, and, when their parts undergo 
alteration, some increase and others decrease, and so 
their bodies immediately move and undergo the 
natural sequence of changes (the causes of their 
movements being the natural heatings and chillings, 
both external and internal), the movements too of 
the above-mentioned parts ® which occur contrary to 
reason are due to the occurrence of a change. For 
thought and imagination, as has already been said,¢ 
induce the states which cause the affections; for 
they present the images of the things which cause 
them. Now these parts act in this way much more 
conspicuously than any others, because each is as it 
were a separate vital organism[, the reason being that 
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2 rovrov . . . fwrixjv ut interpolamentum del. Jaeger. 
2 yap om. EY. 
3 rg EP: ro dé VY: ra 88S. 
4 rabra Jaeger: ra atra P: raira ESY. 





« These words are probably an interpolated gloss ; they 
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each contains vital moisture].* The reason for this as 
regards the heart is plain, for it contains the origins 
of the senses. That the generative organ is of the 
same nature is shown by the fact that the seminal 
force comes forth from it, being as it were a living 
thing. Now it is only in accordance with reason that 
movements are set up both in the central origin by 
the parts and in the parts by the central origin, 
and thus reach one another. Let A be the central 
origin ; the movements at each letter in the diagram 
drawn above ® reach the central origin, and from the 
central origin, when it is moved or undergoes change 
(for it is potentially many), the origin of movement 
in B goes to B, and the origin of movement is C to C, 
and of both to both; but from B to C it travels by 
going from B to A as to a central origin, and from 
A to Cas from a central origin. Movement, however, 
contrary to reason, sometimes takes place and some- 
times does not take place in the organs as the result 
of the same thoughts, the reason being that the 
matter which is liable to be affected is sometimes 
present and sometimes not present in the proper 
quantity and quality. 

We have now dealt with the reasons for the parts 
of each animal, the soul, and also sense-perception, 
sleep, memory, and general movement. It remains 
to deal with the generation of animals. 
are unnecessary in view of the following sentences and con- 


tradictory in doctrine to them. 
& See figure on p. 473. 


479 


ANALYSIS OF CONTENTS 


Cuap. I. Introduction. Problems which arise about 
animal locomotion. Different number of limbs and 
different modes of bending them found in different animals. 

II. Assumption of generally-accepted principles and 
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I. We must next discuss the parts which are useful 
to animals for their movement from place to place, 
and consider why each part is of the nature which 
it is, and why they possess them, and further the 
differences in the various parts of one and the same 
animal and in those of animals of different species 
compared with one another. We must first decide 
what questions we have to discuss. 

One question is, what is the smallest number of 
points at which animals move ; the next is, why red- 
blooded animals move at four points, while bloodless 
animals move at more than four; and, in general, 
why some animals are without feet, others biped, 
others quadrupeds, and others polypods, and why all 
that have feet at all have an even number of feet ; 
and, in general, why the points at which movement 
is made are even in number. 

We must further consider why a man and a bird are 
bipeds, while fishes are without feet ; and why a man 
and a bird, being both bipeds, have opposite bend- 
ings of the legs. For aman bends his legs in a convex 
direction, a bird in a concave direction ; and a man 
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3 i.e. the front right foot with the left back foot, and the left 
front with the right back. > The Historia Animalium. 

¢ Leon, renders eodem ... modo which seems to im- 
ply that he was translating rév adrov éxovra tpérov. 
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himself bends his legs and his arms in opposite 
directions, the arms concavely and the knees con- 
vexly. And viviparous quadrupeds bend their limbs 
in the opposite way to a man’s and in opposite 
ways to one another ; for they bend their front legs 
convexly and their back legs concavely. Further, 
quadrupeds which are not viviparous but oviparous 
have the peculiarity of bending their legs sideways. 
A further question is why do quadrupeds move their 
legs diagonally.? 

We must examine the reasons of all these and 
similar facts; that they are facts is clear from our 
Natural History,’ and we have now to examine their 
causes. 

II. We must begin our inquiry by assuming the 
principles which we are frequently accustomed to 
employ in natural investigation, namely, by accept- 
ing as true what occurs in accordance with these 
principles ¢ in all the works of nature. One of these 
principles is that nature never creates anything 
without a purpose, but always what is best in view 
of the possibilities allowed by the essence of each 
kind of animal; therefore, if it is better to do a thing 
in a particular manner, it is also in accordance with 
nature. Further, we must accept the dimensions of 
magnitude in the size and quality in which they are 
present in various objects. For there are six dimen- 
sions grouped in three pairs, the first being the 
superior and the inferior, the second the front and 
the back, and the third the right and the left. We 
must further postulate that the origins of movement 
from place to place are thrusting and pulling. These 
are movements per se; that which is carried by 
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2 Special weights (aArjjpes) or sometimes stones were held 
in the hands and thrown backwards by jumpers while in the 
air to add to their impetus; cf. Norman Gardiner, Greek 
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something else is only moved accidentally, for what 
is carried by something else is regarded not as mov- 
ing itself but as being moved by something else. 

III. These points having been decided, let us 
proceed to the considerations which follow from 
them, Of the animals, then, which change their local 
position, some do so with their whole body at the 
same time, for instance those which jump; others 
move part by part, for example those that walk. 
In both these changes the animal that moves makes 
its change of position by pressing against that which 
is beneath it; and so, if the latter slips away too 
quickly to allow that which is setting itself in motion 
upon it to press against it, or if it offers no resistance 
at allto that which is moving, the animal cannot move 
itself at all upon it. For that which jumps performs 
that movement by pressing both on its own upper 
part and on that which is beneath its feet ; for the 
parts in a way lean upon onc another at their joints, 
and, in general, that which presses leans on that 
which is pressed. Hence athletes jump farther if 
they have the weights in their hands than if they 
have not,* and runners run faster if they swing their 
arms &; for in the extension of the arms there is a 
kind of leaning upon the hands and wrists. Now that 
which moves always makes its change of place by the 
employment of at least two organic parts, one as it 
were compressing and the other being compressed. 
For the part which remains still is compressed by 
Athletic Sports and Festivals, pp. 298 ff., who proves by 
experiment the truth of the statement made in the present 
a On. "the importance attached by the Greeks to arm- 
action in running, especially in short races, cf. N. Gardiner, 
op. cit. p. 282. 
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1 aire Jaeger: a’r@ libri. 2 {3a Y: favre ceteri. 





* Cf. above, 704b 19 ff. > Cf. De caelo, 294b 17. 
© More literally “personal.” 
4 Cf. De vit. long. et brev. 467b2; Phys. 199 a 28. 
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having to carry the weight, and the part which is 
raised is extended by that which carries the weight. 
And so nothing that is without parts can move in 
this manner; for it does not contain in itself the 
distinetion between what is to be passive and what 
is to be active. 

IV. Now the dimensions by which animals are 
naturally bounded are six in number, namely, 
superior and inferior, front and back, and also right 
and left.¢ Now all living things have a superior and 
an inferior part ; for the superior and the inferior is 
found not only in the animals but also in plants.? 
The distinction is one of function and not merely of 
position in relation to the earth and heavens. For 
the part from which is derived the distribution of 
nutriment and the growth in any particular thing is 
the superior ; the part to which the growth extends 
and in which it finally ends is the inferior. The one 
is a kind of origin, the other a termination; and it is 
the superior which is an origin. It might, however, 
seem that in plants the inferior is the more essential ¢ 
part ; for the superior and the inferior are not in the 
same position in them as in the animals. Though in 
relation to the universe they have not the same posi- 
tion, they are similarly situated as regards function. 
For in plants the roots are the superior part @ ; for it 
is from them that the nutriment is distributed to the 
parts that grow, and it is from their roots that plants 
receive it, as do animals from their mouths. 

Things which not only live but are also animals have 
both a front and a back. For all animals have sense- 
perception, and it is on account of sense-perception 
that the front and the back are distinguished ; for 
the parts in which the sense-perception is implanted 
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@ Viz. superior and inferior. 
> i.e. from place to place. 
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and whence every kind of creature derives it are at 
the front, and the opposite parts to these are at the 
back. 

Those animals which not only partake of sense- 
perception but can also of themselves make the 
change from place to place, in addition to the dis- 
tinctions already mentioned,? have a further distine- 
tion of left and right, these being each, like the above, 
distinctions of function and not of position. For the 
part of the body where the origin of change from 
place to place naturally arises is the right in each 
kind of animal, while the part which is opposed to 
this and naturally follows its lead is the left. 

There is a greater differentiation between right 
and left in some animals than in others. All animals 
which make the above-mentioned change ® by the use 
of instrumental parts—for example, feet or wings 
or the like—show a greater differentiation between 
right and left in such parts ; those, on the other hand, 
that progress not by means of such parts but by 
moving the body itself in sections—like some of the 
footless animals, such as snakes and the caterpillars, 
and also earthworms—possess, it is true, this differ- 
entiation, but it is not nearly so clearly defined. 

That the origin of movement is from the right side 
is shown by the fact that men always carry burdens 
on the left shoulder; for then it is possible for that 
which bears the weight to be set in motion, that 
which is to initiate the movement being free. (lor 
this reason, too, it is easier to hop on the left leg ; for 
it is natural to the right leg to initiate movement, 
and to the left to be set in motion.) The burden, 
therefore, must rest not on the part which is to 
initiate movement, but on that which is to be set in 
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? we, in the sense that man is right-handed. 
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motion ; and if it be placed on that which causes 
and is the origin of movement, it will either not be 
moved at all or with greater difficulty. The manner 
in which we step out also shows that the origin of 
movement is in the right side ; for all men put the 
left foot foremost, and, when standing, preferably 
place the left foot in front, unless they do otherwise 
accidentally. For they are moved, not by the foot 
which they put in front, but by that with which they 
step off; also they defend themselves with their 
right limbs. Therefore the right is the same in all; 
for that from which the origin of movement is derived 
is the same in all and has its position by nature in the 
same place, and it is from the right that the origin 
of movement is derived. For this reason, too, the 
stromboid testaceans all have their shells on the 
right ; for they all move not in the direction of the 
spiral but in the opposite direction, the purple-fish, 
for example, and the trumpet-shell. Since, then, 
movement in all animals starts from the right, and 
the right moves in the same direction as the animal 
itself, they must all alike be right-sided.* Now man 
more than any other animal has his left limbs de- 
tached, because of all animals he is most in accord- 
ance with nature, and the right is naturally better 
than the left and separated from it. Therefore the 
right is most right-sided in man. And since the right 
is differentiated, it is only reasonable that the left is 
less easily set in motion and most detached in man. 
Moreover the other principles.® the superior and the 
front, are in man most in accord with nature and most 
differentiated. 


® The dpxal here are the diacrdces of 704 b 19, 705 a 26, 
from the point of view of function rather than position. 
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uP € Tpopn ek rijs yijs. 7a dé TeTpaTroda emt 
TO pleco, Kal Ta aroAdroda Kal dzoda, dia TO 
py dpba efvar. ta &€ Sizoda mpos 7 dvw dia 

4 > x ce f > ¢e wv fe 
1076 dp0a ctrat, padtota 8 6 avOpwros: pardiora 
a A , > ‘A au > i \ A e. 
yap kava diow éortt dizovs. etAdyurs bé al at 
dpyat elow amo TOUT Tay popteny: 7, bev yap 
ap) TiLov, 76 oF dvw Tob KaTw Kal TO mpoobev 
Tob Omabev Kai TO ScELov TOE ApioTEpot TYyLUwTEpOr. 

~ 3! 3 ‘ % 3 ul t x 3 ~ 

Kadds 8° éyer Kal TO avaraAw A€yew wept adtar, 








2 The whole of man is “‘front,’’ and his ‘‘ front’ is divided 
into superior and inferior; in a quadruped only that part 
is ** front’? which is superior in man. 

> PA. 68tb 14 ff.; HA. 5293 b 21 ff 

¢ *Aoxy# has here the double meaning of “ starting-point” 
and - centre of authority’’; see note on De mot. anim. 
698b 1. 
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V. Animals in which the superior and the front are 
differentiated, man, for example, and the birds, are 
bipeds (two of the four points being wings in birds, 
and hands and arms in man). But the animals in 
which the superior and the front are in the same 
position * are four-footed (quadrupeds), many-footed 
(polypods), and footless. By ‘* foot ’’ I mean the part 
that is at a point which has connexion with the ground 
and gives movement from place to place; for the 
feet (réées) seem to have derived their name from 
the ground (rédov). Some animals have their front 
and their back in the same position, for example the 
molluses and the stromboid testaceans ; with these 
we have already dealt elsewhere.? 

Now since there are three regions, the superior, 
the middle, and the inferior, bipeds have their 
superior part in a position corresponding to the 
superior region of the universe, polypods and footless 
animals in a position corresponding to the middle 
region, and plants in a position corresponding to the 
inferior region. The reason is that plants lack 
movement, and the superior part is situated with a 
view to nutriment, and their nutriment comes from 
the earth. Quadrupeds, polypods, and _ footless 
animals have their superior part in a position eorre- 
sponding to the middle region because they are not 
erect; bipeds have it in a position corresponding to 
the superior region because they are erect, especially 
man, the biped most in accordance with nature. And 
it is only reasonable that the origins * should come 
from these parts ; for the origin is honourable, and 
the superior is more honourable than the inferior, and 
the front than the back, and the right than the left. 
It is also true if we reverse the proposition and assert 
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706b € ‘ ‘ A - ‘ ? ft > ~ 
ws Oia TO Tas apyas ev ToUTos elvat Tatra 


TYULLBTEpA TOY dvTiKeyLevwy popiwy éaTiv. 

VI. “Ore prev obv ex 7év Seay 4 Tis Kujoeds 
cor apxy, pavepov ex trav elpnudvwr. émet & 
avayKyn TavTds ovvexots, oF TO pev Kiwetrat 
TO 8 pepel, dAov Suvapevov Kiwvetobar éotwTos 

20 Barépov, 7) dudw Kiveiras évartias Kuwoets, elval 
Tt Kowov Kal? & ovveyq tair’ éotlv ddAjAoss, 
Kavrav?’ dmapyew THY apxny THs éxaTépou TOV 
pep@v Kujoews (dpoiws S€ Kal Tis oTdoews), 
SiAov ort,’ Kal? daas tev AcxOercdv dvrécewv 
idia kivnots bmdpye. THY dvTikeyévwy pwepav 

a éxatépw, mavTa Tatra Kouny apynv exer Kara? 
THY TeV cipnuevwry pepov odpudvow, Aéyw dé tev 
re SeEi@y Kal dpioTep@v Kal TOY dvw Kal KaTw 
Kal Tov Eumpoobev Kal Tov dmicbev. Kata pev ody 
TO éumpocbev Kai 7d dmiabev SidAnyus odK ort 
TowavTn mept To KwWody éavTd, Sid 7d pnOevi 

30 pvaixny tmdpxyew Kivnow els TO Omobev, pyde 
Stoptopov exyew 7O Kwodpevov Kal? dv rH éd’ 
éxatepa TovTwy peTaBoAny moretrar: Kata dé TO 
deEtov ye Kal dpiorepov Kal TO dvw Kal TO KATW 
éativy. S00 tev Caav dca pépeow dspyariKots 

7 aXpwmeva mpopyerat, 7H pev Tod eppoobey Kal 
omabev Stadhopa odk eyes Stewpicpéva Tavira, Tats 
bé Aourais, apedotépais pév, mpotépa Sé TH Kara 
TO de€toy Kal dprorepov Stopilovan, dia TO Ti 
1 Sfdov bre (Leon. manifestum est quod, etc.): dydovdre libri. 
2 xara P Leon.: om. ceteri. 





@ i.e. the three pairs of “ dimensions” (704 b 19). 
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that, because the origins are situated in these parts, 
they are therefore more honourable than the opposite 
parts, 

VI. It is clear, then, from what has been said that 
the origin of movement is on the right. Now in 
anything continuous of which part is in motion and 
part at rest (the whole being able to move while one 
part stands still), there must be, at the point where 
both parts move in opposite movements, something 
common to both which makes these parts continuous 
with one another (and at this point must be situated 
the origin of the movement of each of these parts, 
and likewise also of their immobility): it is evident, 
therefore, that in respect of whichever of the above- 
mentioned contraries® the individual movement of 
each of the opposite parts takes place, there is in 
all these cases a common origin of movement by 
reason of the interconnexion of the said parts, namely, 
of the right and the left, the superior and the inferior, 
the front and the back. The differentiation accord- 
ing to front and back is not one which applics to 
that which moves itself, because nothing possesses a 
natural movement backwards nor has the moving 
animal any distinction in accordance with which it 
can make a change from place to place in each of 
these two directions ®; but there is a differentiation 
of right and left, superior and inferior. All animals, 
therefore, which progress by the employment of in- 
strumental parts have these parts differentiated, not 
by the distinction between front and back, but by the 
other two pairs, first, by the distinction of right and 
left (for this must immediately exist where there are 


> In other words an animal cannot divide itself into two 
parts, one of which goes forwards and the other backwards. 
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év ev rots dvaw ev0éws avayKatoy eivae ta- 
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sdpyew, Tv 8 ev rols TéTTApoL TpwTors. 
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to 


Evet odv 76 te dvw Kat Katw Kat To de€tov Kat 
aptoTepov TH avTH apy Kal Kowh ovyjprytat mpds 
avrd (Aéyw dé TavTny THy Tis Kwicews Kupiar), det 
& év amavre TH péAAovte Kata tpdrov crovetobae 
tiv ad éxdorov Kivnow wpicbar mws Kal terd- 
x8ar tals dmootdcect tais mpos Tas pybeicas 
apyds, Tas Te avriotolyous Kal Tas ovaTotyous 
Tay év tots pépeot TovToIs, TO THY ee. 
Kurijoecy aTac@v airvov (airy 8 eoriy af’? F 

/ 


apxis Kow'js Tov ev TO Cow TE rob Sefvob Kat 
dpratepob Kamots cor, opotws dé kal H Too dvw 


5 Kat kdrw), Tavray eg exe éxdoTw 7 TapamAnaios 


exe mpos éxdoTyy TaV ev Tots pr Beton pépeow 
dpx@y, Vi. SiAov ody ws i] pdvows 7 pddvora 
TovTous dmdpyet Tae Cow 7 q Kara Témov Kinots, 
& dvaly 4 térrapo. wovetrar onpelots THY KaTa 
Tomov peTaporAyy. war’ émel ayeddv Tots evatssors 
TobTo padtata ovpBeBnKe, davepov dtr mAeloat 
Te onpelows TeTTApwY ovOev oidv Te Kwelabat THY 
évainwy Cawv, Kal el Te TEeTTApot GrjtEtous KivetoOaL 
mépuKe povov, avayKatov tobr’ elvar evatpov. 
“Ouodoyet S€ tots AexPeior Kal Ta ovpPatvorvta 
mept TA Ca. TeV pev yap evaipwy ovder ets 
mAciw Statpovpevoy Svvarat Civ otféva xpdvov 


1 § PUZ: om. SY. 2 ¢yec Z: om. cet. 


@ i.e, the distinction of superior and inferior. 

> Namely, the soul situated in the heart (Mich.). 

© The legs move in pairs, either the front and back legs 
on the same side together, or the front leg on one side with 
the back leg on the other (ef. 704 b 7), 
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two things), and, secondly, by the distinction which 
must arise as soon as there are four things.* 

Since, then, the superior and the inferior, and the 
right and the left are connected with one another by 
the same common origin (and by this I mean that 
which controls their movement *), and since in any- 
thing which is to carry out the movement of each 
part properly the cause of all the said movements 
must be somehow defined and arranged at the right 
distance in relation to the said origins, namely, 
those in the limbs, which are in pairs opposite or 
diagonal to one another,* (and the cause of their 
movement is the common origin from which the 
movement of left and right and likewise of superior 
and inferior in the animal’s limbs is derived), and 
since this origin must in each animal be at a point 
where it is in more or less the same relation to each 
of the origins in the said parts,4 (VII.) it is, therefore, 
clear that movement from place to place belongs 
either solely or chiefly to those animals which make 
their change of place by means of two or four points. 
And so, since this condition occurs almost exclusively 
in red-blooded animals, it is clear that no red-blooded 
animal can move by means of more than four points, 
and if an animal is so constituted by nature as to 
move by means of four points only, it must neces- 
sarily be red-blooded. 

What actually occurs in animals is also in agree- 
ment with the above statement. For no red-blooded 
animal can live for any time worth mentioning if it be 


4 There are two kinds of dpyai in, e.g., a quadruped, (a) 
those in each of the four legs and (’) the central dpy% in the 
heart; the former must each be approximately equidistant 
from the latter, 
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ws eleiv, THS Te KaTA TéTOY KWHoEws, Kal” Hv 
exwweito auvexes dv Kal pr) binpnpévov, od duvarar 
Kowwveiy? Tay 8 avaiwv te Kal moAuTddwr eva 
Svarpovpeva Suvarat bay moby xpovov éxdore 
Trav pep@v, Kat xwvetobar said avray qvrep Kal 


30 T7plv Suarpel var Konow, ofov al Te KaAovpevat 
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aKoAdTevipat kal d\Aa Tap évTopwv Kai TpopNnKaY: 
adver yap ToUru Kal TO Omobev LE pos | ext 
TAavTO ToLelTaL THY mopetay TO euTpoobev. atriov 
be Tod Stapovpeva Cay ort, xabdrep a el Tt 
auvexés ex ToAh@y etn Cw cvyKeipevov, ovTws 
Exacrov adrav auvéarnKev, favepov dé TobTo éx 
T@v mpoTepoy cipnuevav, ditt TodTrov exer Tov 
TpoTov. 

Avot yap 7 TéTTapat onpeetous mépuKe xwetoBa 
7a pdhiora guveatn Kora Kara piow, Spots | dé 
Kal doa THY evaipiwy amrodd €oTw. Kal yap TadTa 
Kwetrat TéTTapst _onpetous, bev Thy Kivnow 
Tovetrae. dvot yap Xperia TPoepxerat KajL- 
mats: TO yap defvov kal dpiatepov Kat TO mpdobov 
Kal dmiabiov év 7@ mAaTEL early ev éxatépa aa 
KapTy adrois, ev pev T@ mpos THY Kedar ay 
péper 70 mpoatiov onpictov beftdv Te Kal apt- 
orepov, ev b€ 7H mpos THY ovpdv Ta dziohla 
onyeta. dSoxet dé duoiv onpeiow Kwetobar, THT 
eumpoobev adh Kal 7H vorepov. aittov 8 ore 
oTevov Kara mAdros éativ, émel Kal év rovrois 70 
Seftor Hyetrat, Kal dvravodiSwot Kata 76 bmcder, 
woTep ev tots terpdtoow. Tav Sé Kdpewv 
airtov TO pKos' WoTep yap of paKkpol TeV av- 
Opwimwv opdoi Badilovor, Kat To deEwd adyov 





* Centipedes. 
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divided into several parts, and can no longer partake 
of the motion from place to place whereby it moved 
while it was still continuous and undivided. On the 
other hand, some of the bloodless animals and poly- 
pods can, when they are divided, live in each of 
these parts for a considerable time and move with 
the same motion as before they were divided, the so- 
called scolopendrae,?* for example, and other elongated 
insects ; for the hinder part of all these continues to 
progress in the same direction as the fore-part. The 
reason why they live when they are divided is that 
each of them consists as it were of a continuous body 
made up of many animals. And the reason why they 
are of this kind is clear from what has been said above. 

Animals which are constituted most in accordance 
with nature naturally move by means of two or four 
points, and likewise also those among the red-blooded 
animals which are footless ; for they too move at four 
points and so effect locomotion. Yor they progress 
by means of two bends ; for in each of their bends 
there is a right and a left, a front and a back in 
their breadth—a front point on the right and another 
on the left in the part towards the head, and the two 
hinder points in the part towards the tail. They 
appear to move at two points only, namely, the points 
of contact with the ground in front and behind. The 
reason for this is that they are narrow in breadth ; 
for in these animals too, as in the quadrupeds, the 
right leads the way and sets up a corresponding move- 
ment behind. The reason of their bendings is their 
length; for just as tall men walk with their backs 
hollowed ® and, while their right shoulder leads the 


® dopids is the opposite of xu@és, hunchbacked (Hippocr. 
Fract. 763). 
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707b 2 \ re ia / \ 3 ‘ > 4 9 
els TO mpdabev Tyovjevov Td aptoTepor ioytov ¢is 


9 TOUTLaBev uGAAov dmoKAlver, Kal TO jLécov KotAoY 
ylverat Kal Aopdov, odtw de? voeiv Kat Tods ddeus 
KwoupLevous emt TH 41 Aopdous. onpetov oe ore 
optolws Kwodvrat Tots TeTpdzroow év peepen yop 
peraBadAovar To Kothoy Kat TO KupTov. oTav 
yap mdAw 70 dprore pov Tay mpoobiwy qynonrae, 

25 ee évavrias Tad TO KotAov yiverau: To yap deEvov 
evTos mdAw yiveras.  anelov de€vdv mpdcbov 
ep od A, aptorepor ed’ od B, dricbiov Seftor ed? 
od [, dporepov éf’ of A. 

Otrw dé Kwoovrat TOV pev Xepoatey ot dpets, 
Tov oe evddpuv até eyyéres Kat ot ydyypou Kal at 

20 Upavat, Kal TAY ade doa Exel Thy poppy 
odimbdeotépay. ANY evita pev Tav evvdpwv TOY 
TotovTwy ovdev EXEL mrEpuytov, olov at pupaurar, 

708.a dda xpijrac 7H Gaddarrn womep ot odfets TH va 
kal Th Badrdrry (véovow yap ot odes Optoters 
kal oTav KwavrTa émt Tijs vis)" 7a be bv exel 
mrepvyia pdvov, olov ot TE yoyypot Kat at ey 
yéders Kal yévos Te KeoTpéwv, ot yivovrat év 

57) Aluvn TH ev Lidats. Kai b1a tTodro rats 
kaumats éAa7toot Kwobvtas év TH byp@ Hh ev TH 
yn ta Civ elwOdta ev rH yA, Kabamwep TO TeV 
eyyédewy yévos. of 5€ S00 mrepiyia exovTes THY 
KeoTpéwy TH KauTH avicdlovaw ev TO dyp@ ra 
rérrapa onueta. VIII. tots & ddeow aitiov rijs 

10 Gmodias TO Te THY Pow pnoey Torey paryy, 


2 On the Boeotian coast of the Corinthian Gulf, the Tipha 
of Paus, ix. 32. 3. 

> 7.e. two of its “ points” are fins and the other two are 
made by bends. 
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way forward, their left hip inclines towards the rear 
and the middle of the body becomes concave and 
hollow, so we must suppose that snakes too move 
upon the ground with their backs hollowed. And 
that they move in the same manner as quadrupeds 
is shown by the fact that they change the concave 
into the convex and the convex into the concave. 
For when the left forward point is again leading 
the way, the concavity comes in turn on the other 
side, for the right again becomes the inner, Let 
the front point on the right be A, and that on the 


: C7 
AYW’'B 
left B, and the rear point on the right C, and that on 
the left D. 

This is the way that snakes move as land-animals, 
and eels, conger-cels and Jampreys and all the 
other snake-like creatures as water-animals. Some 
water-animals, however, of this class, lampreys for 
example, have no fin and use the sea as snakes 
use both the sea and the land; for snakes swim in 
just the same manner as when they move on land. 
Others have two fins only, conger-cels for example, 
and ordinary eels and a species of mullet which occurs 
in the lake at Siphae.? For this reason too those 
which are accustomed to live on land, the eels for 
example, move with fewer bends in the water than 
on dry land. The kind of mullet which has only two 
fins makes up the number of four points in the water 


by its bends.? VIII. The reason why snakes are 
footless is, first, that nature creates nothing without 
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GAAa Tata Tpds TO ApLtoTov dmoBhérovcay « éxdoTw 
rev evdexoper wy, Siaaalovoay éxdorov 77 iSiav 
ovoiav Kal 70 ca y aire eivat: ere dé Kal 7d mpo- 
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olov & sbadmouv etvar. mAclovs pév yap TEeTTApwH 
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“Array be TO OmdTOVY €€ avdyKys dptious exer 
TOUS mo0as" 6oa jeev yap dAce ypwpeva jrdvov 
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mpds ye ay zoravTny deirar Kivyow: doa 6€ 
xpfirae pev dAcet, py €ore S abrots abtdpxys 
avy uy kiyous ard kal mopelas mpoodéorrat, OF- 
Nov ws tots pev BéAtiov tots 8 CadAws) dAws 
advvarov" mopevecbar,  [didt av {Gov dvayKatov 
aprious éyew Tods médas. ovans yap THs 
Touarns peraBonjjs Kara Hépos, GAN’ ouK dbpsw 
mavet TO oopare Kaldmep THs dAcews, dvayKaioy 
€oTt Tos pey every betaBadddvray To modav 
Tots dé xwetobat, Kal Tots dvTuKeyLevols Toure 
movety éxadtepov, petaBdAdov dao Trav Kwoupévwr 
emi ta pévovta 76 Bdpos. Sidmep ote Tpiol pev 
1 <G\Xws> OAws dd’vaTov] dws ddtvvarov <4\\ws> Farquharson. 
2 &dére. . . wédas om. PSU: tanquam glossema del. Jaeger. 





° Mich.’s explanation of this passage is that certain poly- 
pods, which can walk with an uneven number of legs (cf. 
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a purpose but always with a view to what is best for 
each thing within the bounds of possibility, preserv- 
ing the particular essence and purpose of each ; and, 
secondly, as we have already said, because no red- 
blooded animal can move by means of more than four 
points. It is clear from this that all red-blocded 
animals whose length is out of proportion to the rest 
of their bodily constitution, like the snakes, can none 
of them have feet ; for they cannot have more than 
four feet (for if they had, they would be bloodless), 
whereas, if they had two or four feet, they would be 
practically incapable of any movement at all, so slow 
and useless would their movement necessarily be. 
Every animal which has feet must necessarily have 
an even number of feet ; for those which move from 
place to place by jumping only do not require feet 
(at least not for this movement), while those which 
jump but do not find this mode of locomotion suffi- 
cient by itself and need to walk also, must clearly 
cither progress better with an even number of legs 
or else cannot otherwise progress at all.? Tor since 
this kind of change from place to place is carried out 
by a part and not, like jumping, with the whole of 
the body at once, some of the feet during the change 
of position must remain at rest while others are in 
motion, and the animal must rest and move with 
opposite legs, transferring the weight from the legs 
in motion to those at rest. Hence no animal can 


708b 5 ff.), would walk better with an even number; quad- 
rupeds and bipeds, on the other hand, cannot walk at all with 
an uneven number of legs. Farquharson’s insertion of é\\ws 
seems therefore a certain emendation : the omission of &\\ws, 
however, in our mss. would be better accounted for if it is 
inserted before édws rather than before ropever@at. 
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> 
exovra Tous 78as, Kal pnbevos éMeirovros, da’ 
dvriaroixous éxovra Tovs mooas* oUTw yap (av 
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oe *: io 2 tf Ww A é f 
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Av aApepody, obK av yp Kapfes 088? evOuvats, ex 
TavOE dfAov. gore yap Kappes pev 4 e& ed0€os 7) 
els tepubepes 7 els yeoviay petaBody, eOuvors 
oe a ex Jarépov TOUTWY ets ev. év amdoars dé 
Tats elpyuévars peraBodrais avadyKn mpos Ev onpetov 
1 ode rpici wey obey ot6’ évi Jaeger: oddé (ofé@ om. PYZ) 
Tpiat pev odbey otGevi libri. 2 av add. Jaeger. 
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walk using either three legs or one leg ; for if it uses 
one leg it has absolutely no support on which it is to 
rest the weight of the body, and if it uses three it will 
rest it on a pair of opposite legs, so that, if it attempts 
to move thus, it necessarily falls. Polypods, however, 
for instance the scolopendrae, can achieve progression 
with an odd number of legs, as they canbe immediately 
seen to do if you mutilate one of their feet, because 
the maiming of some of the feet in the opposing rows 
is compensated by the greater number of feet still 
remaining on either side; the result is that the 
maimed leg is as it were dragged along by the others, 
and the animal does not walk properly. However, 
it is clear that these maimed animals would achieve 
the change of position better if they had an even 
number of feet, that is, if none were lacking and they 
had all the feet in the corresponding rows ; for then 
they would be able to distribute their weight evenly 
and would not sway to one side, if they had corre- 
sponding supports on each side and had not one space 
in the opposite rows devoid of a leg. An animal, 
then, when it walks progresses by means of each of 
its limbs alternately ; for thus its state is restored so 
as to be identical with its original form. 

It has now been established that all animals have 
an even number of feet, and the reason for this has 
been stated. JX. That, if nothing were at rest, there 
could be no bending or straightening is clear from the 
following considerations. Bending is the change from 
whatis straight to whatis curved or angular; straighten- 
ing is the change of either of these to what is straight. 
In all the above changes the bending or straightening 





3 Svvarro scripsi: dtvarae Z: dvvaivro ceteri. 
4 rhy ante rav add. Z. 
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Thy Kd 7 Ty edOuvow yirecBae. ard pay 
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709 a droretvovea ral Svvapery | 70 pevov péyebos Kal 
Thy peragy. evel & ica Ta KOda, dvayKn Kdprpat 
79 jeevov, ev TO yovare Q ev TH Kapiper, otov 
eu te ayovatoyv ely 7Ta&v PadilévtTwy. onpetov 

5 OTt obtws exer ed yap tis ev yy Badilor mapa 
Totxov, 4 ypadopern & éorae obk evileia avd ood, 
dua TO €AdTTW ev kdpmrovros yireoban THY 

ypahoperny, peclw S torapevov Kat é€atpovtos. 
’"Evdéyerat pévros Kuvetabas Kal pay €xovTos Kap- 
mv Tob aKéAous, WaTep TA Tatdia Eprovow. Kal 

10 wept TOV eAcddvtwy 6 TaAdads tv Adyos ToLobTos, 
odk GAnfys wv. Kuwetrar S€ Kat Ta TOLadTA 
Kdppews ywopevns ev tals @pomAdtats 7 Tots 
toxlows. GAN’ dplov oddév Svvai7’ dv mopevbFvat 
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1 €y yq libri: locus corruptus et lacuna mutilatus. 





@ It does not actually do so because it is not long enough 
to reach the ground : and so, as is explained below, the other 
leg must be bent to enable it to do so. 

® Avvayes in mathematics is used of a ‘‘ power,’’ generally 
the second power, i.e. the square of a number: similarly in 
geometry dvvauis and divaua: are used of the figure which 
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must necessarily be relative to a single point. Further, 
if there were no bending, there would be no walking 
or swimming or flying. For since animals with feet 
stand and rest their weight alternately on each of 
their two opposite legs, as one leg advances the other 
must necessarily be bent. For the corresponding 
legs on either side are naturally equal in length, and 
the leg which supports the weight must be straight, 
at right angles, as it were, to the ground. But when 
a leg advances, it is assuming the position of the side 
subtending a right angle,? the square upon which 
equals the squares ® on the side which is at rest and 
the line between the two legs; but since the legs 
are equal, the leg which is at rest must bend either 
at the knee or, in any kneeless animal that walks, at 
the joint. ‘That this is so is shown by the fact that 
if a man were to walk on the ground alongside a wall 
[with a reed dipped in ink attached to his head],¢ 
the line traced [by the reed] would not be straight 
but zigzag, because it goes lower when he bends and 
higher when he stands upright and raises himself. 

It is possible, however, to move even if the leg has 
no bend in it, as happens when children crawl. (The 
old account attributed such motion to elephants, but 
it is untrue.) Movement of this kind takes place 
through a bending in the shoulders or hips. But no 
creature conld walk erect in this way continuously 
and safely, but could only move like those who drag 
themselves forward through the dust in the wrestling- 
school on their knees. For the upper portion of the 
can be formed by constructing squares on the side of, e.g. a 
triangle. 

¢ The text here is corrupt and something has fallen out in 
all our Mss.: the words here bracketed are supplied from the 
explanation given by Mich. 
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TAL KATWTEpOY, oray xdBeros 7] 7 ep’ BeByxev. 

2 Ta 8 amoda ra pev KUpaivovTa _Tpoepxerat 
(ro670 S€ dit7a&s ovpBacver 7a pev yep emi 
THs vis; xabdrrep ot ogers, Tas, Kaas mouel~ 
Tat, 74 0 els TO dvw, Worep al Kdurrat), 7» dé 
KUpavous KapTry eorw Ta 8° iAvoracer _Xpapeva, 

80 xabdzrep 7a kaAovpeva vis évrepa Kat Sedat. 
Tatra yap 20) bev Hyoupevey TpoepxeTat, 76 beé 
Aoumov capa may Tpos Todro ourdyover, kal Tob- 
Tov TOV TpdTOV cis TOTOV €x TOTOU peTaBaAAovaW. 


gavepov 


2 ¢ ? x eqs ~ ~ , - 
5 OTL El (LY) at duo THS jLLas peilous ynaay, 


lel dxaumrov éorac 7d xivotiuevov eis 7d mpdaGev om, PSU 
Bekker: ef et rpéicdev om. Z. 
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* Let AB be the stationary leg and 


AC the advanced leg, which are by 
hypothesis of equallength. If the right- 
angled triangle ABD is constructed its 
hypotenuse AD must be longer than 
AC. 
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body is large, and therefore the leg must be long; and 
if this is so, there must necessarily be a bending. For 
since astanding position is perpendicular, the leg which 
is moved forward, if it is to be unbent, will either fall 
as the right angle becomes less, or else it will not ad- 
vance at all; for if, while one leg is at right angles, the 
other is advanced, the advanced leg will be greater and 
at the same time equal ; for it will be equal to the leg 
which is at rest and also to the side subtending the 
right angle. ‘Phe advancing leg must therefore be 
bent, and the animal, as it bends it, must at the same 
time stretch the other leg and lean forward and make 
a stride and remain in the perpendicular ; for the legs 
form an isosceles triangle and the head becomes 
lower when it is perpendicular to the base of the 
triangle.? 

Of animals which are footless, some advance with 
an undulating motion—this can be of two kinds, for 
some animals, for example snakes, make their bends 
on the ground, while others, for instance caterpillars, 
make them upwards—and undulation is bending. 
Others move by crawling, like the earthworms and 
leeches ; for these advance with one part leading the 
way, and then draw up all the rest of their body to it, 
and in this manner make the change from place to 
place. It is plain that, if the two lines which they 


> When the stride has been completed the result is an 
isosceles triangle formed by the two legs and the ground; the 
head, which is necessarily lower than when the legs were 

together, is perpendicularly above the base. 
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2 The bend is represented as two lines forming an angle; 
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form were not greater than the one,* movement would 
be impossible for animals which advance by undula- 
tions. For, when the bend is extended, they would 
not have made any advance, if it subtended an equal 
line ; whereas, in fact, it is longer when it is extended, 
and then, when this part has come to a standstill, 
the animal draws up the rest. 

In all the above-mentioned changes that which 
moves advances by first extending itself straight out 
and then curving itself—straightening itself out with 
its leading parts and curving itself in the parts which 
follow. All animals, too, which jump make a bend 
in the lower part of their body and jump in this 
manner. Animals also which fly and those which 
swim, fly by straightening and bending their wings 
and swim with their fins, some fish having four 
fins and others, namely those which are of a more 
elongated form (cels for example), having two fins. 
The latter accomplish the rest of their movement 
by bending themselves in the rest of their body, as a 
substitute for the second pair of fins, as has already 
been said. Flat-fish use their two fins, and the flat 
part of their body instead of the second pair. Fish 
that are entirely flat, like the ray, manage to swim by 
using their actual fins and the outer periphery of their 
body, which they alternately straighten and bend. 

X. A question might perhaps be asked as to how 
birds, whether flying or walking, can move at four 
points, in view of the statement that “ all red-blooded 
animals move at four points.” But this is not exactly 
what we stated ; what we said was “ at not more than 
four points.” However, they could not fly if their 


these two lines together must be longer than the line which 
subtends their angle. 
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olov pédirtar Kai ofjKes. Kal Tots ux) TTHTLKOIS 
dypelov 76 obpom’yidv eat, olov Totls Te Topdhu- 
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a 





2 Lit. “creatures with undivided wings.” (The Greek 
here has different words for the wings of insects and those 
of birds.) 

> Lit. creatures with cloven wings (?.¢. made up of feathers) 
as opposed to insects which have undivided wings. 
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legs were taken from them, or walk if their wings 
were taken from them, just as a man cannot walk 
without moving his shoulders to some extent. All 
things, as has been said, make their change of position 
by bending and stretching ; for they all progress 
upon that which, being beneath them, also as it were 
gives way to them up to a certain point; so that, 
even if the bending does not take place in any other 
part, it must at any rate do so at the point where the 
wing begins in flying insects ¢ and in birds, and where 
the analogous part begins in other animals, such as 
fishes. In other animals, snakes for example, the 
beginning of their bending is in the joints of the body. 

In winged creatures the tail is used, like the rudder 
in a ship, to direct the flight ; and this too must bend 
at the point where it joins the body. Flying insects 
also, therefore, and those birds ® whose tails are ill- 
adapted for the purpose just mentioned, peacocks, 
for example, and domestic fowls and, generally, those 
birds which are not adapted for flight, cannot keep 
a straight course. Of the flying insects not a single 
one possesses a tail, so that they are carried along 
like rudderless ships and collide with anything that 
they happen to meet. ‘The same is true of sheath- 
winged insects,¢ such as beetles and cockchafers, 
and the sheathless insects, such as bees and wasps. 
The tail is useless in such birds as are not adapted 
to flight, the porphyrio,? for example, and the heron 
and water-fowls in general ; these fly stretching out 


© Coleoptera. 

4 The identity of this bird is disputed. W. W. Merry (on 
Aristoph. Aves, 707) suggests some kind of coot; D’A. W. 
Thompson (on H.A. 509a 11, 595a 13) suggests the purple 
coot or the flamingo. 
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their feet in place of a tail and use their legs instead 
of a tail to direct their flight. The flight of flying 
insects is slow and weak, because the growth of their 
Wings is not in proportion to the weight of their body ; 
for their weight is considerable, while their wings 
are small and weak ; so they use their power of flight 
like a merchant-ship attempting to travel by means 
of oars. The weakness also of the wings themselves 
and of their manner of growth contributes to some 
extent to the result which we have described. Among 
birds, the peacock’s tail is at one season of no service 
because of its size, at another useless because the 
bird moults. But birds are the exact opposite of 
winged insects in the nature of their wings, especially 
the swiftest flyers among them, namely, those with 
curved talons ; for their swiftness of flight is useful 
in enabling them to gain their livelihood. The other 
parts of their body, too, seem to be similarly adapted 
for their particular movement, the head being always 
small and the neck not thick and the breast strong and 
sharp—sharp so as to be compact like the prow of a 
light-built ship, and strong owing to the way the flesh 
grows—so as to thrust aside the air which mects it, 
and that easily and without effort; but the hinder 
parts are light and contract again to a narrow point, 
in order that they may follow the forward parts with- 
out sweeping the air by their breadth. 

XI. So much for the discussion of these topics. 
The reason why an animal which is to walk erect 
must both be a biped and also have the upper part 
of its body lighter and the parts situated beneath 
these heavier is obvious; for only if it were so 
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14 xara Nbyov om. PY. 
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constituted would it be able to carry itself easily. 
Therefore man, the only erect animal, has legs larger 
and stronger in proportion to the upper part of his 
body than any of the other animals which have legs. 
What happens with children illustrates this: they 
cannot walk erect because they are always dwarfish 
and have the upper parts of their body too big and 
too strong in proportion to the lower parts. As they 
grow older, the lower parts increase more quickly, 
until they attain their proper size ; and it is only then 
that they can walk with their bodies erect. Birds 
are lightly built but can stand on two feet because 
their weight is at the back, just like bronze horses 
which are made by sculptors with their fore-legs 
raised in the air. The chief reason why birds can 
stand although they are bipeds is that their hip-joint 
resembles a thigh and is of such a size that they seem 
to have two thighs, one on the leg above the joint and 
the other between this and the fundament ; but it is 
not really a thigh but a hip. If it were not so large, 
a bird could not be a biped ; for then, just as in man 
and the quadrupeds, the thigh and the rest of the 
leg would be directly attached to a short hip, and so 
the whole body would tend to fall forward too much. 
But, as it is, the hip, being long, extends up to the 
middle of the belly, and so the legs form supports at 
that point and carry the whole body. It is clear too 
from this that it is impossible for a bird to stand erect 
in the way that a man stands ; for the way that birds’ 
wings grow is useful to them in the position in which 
they now hold themselves, but if they stood erect, 
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as Winged cupids are represented in pictures, the 
wines would sersé no purpose. 

At the same time it is clear from what has been 
said that man, or any other creature of like form, 
cannot be winged, not only because, being red- 
blooded, he would then move at more points than 
four, but also because the possession of wings would 
be useless to him when moving in a natural manner. 
Now nature creates nothing unnatural. 

XH. It has already been stated that. if there were 
no bending in the legs or shonlders and hips, none 
of the auivals schigh are red-blooded and have feet 
could progress ; and that bending would be irnpos- 
sible if samething were not at rest; and that men 
and birds, being both bipeds. bend their legs in 
opposite directions 3 and, furthermore, that qnadru- 
peds bend their pairs of legs in opposite directions 
to one another and in an op »posite manner to men. 
For men bend their arms concavely and their legs 
convexty. but qui adrupeds bend their front legs con- 
vexly and their back legs coneaye ‘Iv. birds too do 
the latter, ‘The reason is that nature never does 
anything without a purpose, as has been said before, 
but creates all things with a view to the best that 
circumstances allow. And so since in all creatures 
which possess by nature the power of locomotion by 
means of their two le gs.w hen each le “or is sti itionary 
the weight must be upon it, but when they move 
forward, the leading ley must have no weight upon 
ib; and. as progre ssion continues it is necessary to 
nels rthe weight on to this leg; itis clearly essential 
that the leg after being bent should become straight 
again, thes point at which the leg is thrust furward 
and the shin remaining at rest. And it is possible 
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1 brevarriwy te abrais Jaeger: vrevavtiws re (Se UZ) adrat 
libri. 
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for this to happen and for the animal at the same 
time to progress if the leading leg can bend forward, 
but impossible if it bends backwards. For in the 
first case the extension of the leg will take place with 
the forward movement of the body, in the second 
case with its backward movement. Further, if the 
bending were backwards, the planting of the foot 
would be carried out by two movements contrary to 
one another, one backwards and the other forwards. 
For in bending the leg it is necessary to draw the 
extremity of the thigh backwards, and the shin 
would move the foot forwards from the point of 
bending; but if the bending be forward, the 
progression described above will take place not by 
two contrary movements but by a single forward 
movement. 

Man then, being a biped and carrying out the 
change from place to place in a natural manner by 
means of his legs, bends his legs forwards for the 
reason already stated, but bends his arms concavely. 
This is only in accordance with reason ; for if they 
were bent in the opposite direction, they would be 
useless for the purpose of the hands and for taking 
food. But viviparous quadrupeds of necessity bend 
their front legs in an outward curve, because these 
legs lead the way when they walk, and are also 
situated in the front part of their bodies; and the 
reason is the same as in man, for in this they resemble 
man. Thus the quadrupeds too bend their legs 
forward in the manner already described ; for indeed, 
since they bend their legs in this way, they will be 
able to raise their feet high in the air, whereas, if 
they bent them in the opposite direction, they would 
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1 guvdvacpods Z: ocvvdécpovs ceteri. 
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lift them only a little way from the ground, because 
the whole of the thigh and the joint from which the 
shin grows would come up against the belly as the 
animal advanced. On the other hand, if the bend- 
ing of the back legs were forward, the raising of the 
feet would be similar to that of the front feet (for 
they could only be raised a short distance by lifting 
the legs, since the thigh and the joint of both legs 
would come up under the region of the belly), but 
the bending being, as it is, backwards, there is no- 
thing to hinder their progression as they move the 
feet in this manner. Again, for those animals which 
are suckling their young, it is necessary, or at any 
rate better, that their legs should bend in this way 
with a view to this function ; for if they bent their 
legs inwards, it would not be easy for them to keep 
their young underneath them and to protect them. 
XIII. Now there are four ways of bending the legs 
taking them in pairs. Both the fore and the hind 
legs must bend either concavely, as in figure A; or 
in the opposite manner, that is convexly, as in B: 


a Oe eS 
> SR DR 


(Mich. supplies the figures which are lacking in the Mss. In each group 
the front legs are the left pair, the hind legs the right.) 


or inversely, that is to say, not in the same direction, 
but the forelegs bend convexly and the back legs 
coneavely, as in C; or (the converse of C) with the 
convexities towards one another and the concavities 
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outwards, asin D. No biped or quadruped bends its 
limbs as in figure A or B, but quadrupeds bend them 
asin C. The bendings illustrated by figure D occur 
in none of the quadrupeds except the clephant, and 
in the movement of the arms and legs by man, for 
he bends his arms concavely and his legs convexly. 

In man the bendings of the limbs always take 
place alternately in opposite directions ; for example, 
the elbow bends concavely but the wrist convexly, 
and the shoulder again convexly. Similarly in the 
legs. the thigh bends concavely, the knee convexly, 
and the foot, on the other hand, concavely. And 
obviously the lower limbs bend in opposite directions 
to the upper; for the origin of movement bends in 
opposite directions, the shoulder convexly and the 
thigh concavely ; therefore also the foot bends con- 
cavely and the wrist convexly. 

XIV. The bendings, then, of the legs take place 
in this manner and for the reasons stated. But the 
back legs move diagonally in relation to the front 
legs ; for after the right fore leg animals move the 
left hind leg, then the left fore leg, and after it the 
right hind leg. The reason is that, if they moved the 
fore legs at the same time and first, their progression 
would be interrupted or they would even stumble 
forward, with their hind legs as it were trailing behind. 
Further, such movement would not be walking but 
jumping ; and it is difficult to keep up a continuous 
movement from place to place by jumping. An illus- 
tration of this is that, in actual fact, horses that move 
in this manner,? for example in religious processions, 
soon become tired. For this reason, then, animals do 


2 #.e, prancing instead of walking. 
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not move separately with their front and back legs4; 
and, if they moved with both their right legs first, 
they would not be above their supporting limbs and 
would fall. If, then, they must necessarily move in 
one or other of these two ways or else diagonally, 
and neither of the first two ways is possible, they 
must necessarily move diagonally ; for if they move 
thus they cannot, as has been explained, suffer 
either of the above ill results. For this reason horses 
and similar animals stand at rest with their legs 
advanced diagonally and not with both right or both 
left. legs advanced at the same time. And _ those 
animals which have more than four legs move in 
the same manner ; for in any four adjoining legs the 
back legs move diagonally with the fore legs, as can 
be plainly seen in those which move slowly. 

Crabs too move in the same fashion, for they are 
among the polypods. They, too, always move on 
the diagonal principle in whatever direction they are 
proceeding. For this animal moves in a peculiar 
manner, being the only animal to move obliquely 
and not forward. But since “ forward ” is determined 
in relation to the vision, nature has made the crab’s 
eyes able to conform with its limbs; for its eyes 
move obliquely, and so, for this reason, crabs too can, 
in a sense, be said to move “ forward.” 

XV. Birds bend their legs in the same manner as 
quadrupeds ; for in a way their nature is closely 


@ i.e. do not move first the front legs together and then 
their back legs together. The ms. authority is strongly in 
favour of the omission of the negative; but 712 b 4 “‘ one or 
other of these two ways ”’ implies the alternative of movement 
with the front legs together and then the back legs together, 
or else with the right legs together and then the left legs 
together. 
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similar. For in birds the wings serve instead of front 
legs, and so they are bent in the same manner as the 
front legs of quadrupeds, since in the movement 
involved in progression the natural beginning of 
the change is from the wings, for their particular 
form of movement is flight. Hence, if the wings 
were taken away, no bird could stand or progress 
forward. 

Further, since the bird is a biped and not erect, and 
the front parts of its body are lighter, it is either 
necessary (or at any rate more desirable), in order to 
enable it to stand, that the thigh should be placed, as 
it actually is, underneath, by which I mean growing 
towards the hinder part. But if the thigh is neces- 
sarily in this position, the bending of the leg must be 
in a concave direction, as in the back legs of quad- 
rupeds, and for the same reason as we gave in dealing 
with viviparous quadrupeds. 

Generally in birds and winged insects and creatures 
that swim in the water (all, that is to say, that progress 
in the water by means of their instrumental parts), it 
is not difficult to see that it is better that the attach- 
ment of such parts should be oblique, as in fact 
it seems actually to be in the birds and the flying 
insects. The same is also true of the fishes ; for the 
wings in birds, the fins in fishes, and the wings in 
flying insects all grow obliquely. This enables them 
to cleave the air or water with the greatest speed 
and force, and so effect their movement; for the 
hinder parts, too, can thus follow in a forward direc- 
tion, being carried along in the yielding water or air. 

The oviparous quadrupeds which live in holes, 





1 kal ra Smigbev popia Jaeger: cat rd dmicbev ra (74 om. YZ) 
pdpta libri. 


533 


W133 


20 


Ww 
or 


30 


7130 


10 


ARISTOTLE 


Trav tetparddwv Kal @otdKwy, olov ot TE Kpo- 
KddeWor Kal Gatpor Kal doxaAaB@rar Kal éuvoes 
Te Kal yeA@vat, mavTa ex Too mAayiov mpoome- 
duxora 7a oxen exet Kal é7t TH vA KaTaTeTapera., 
Kal Kdumrer ets 76 mAdytov, dua TO OUTW xprjoupa 
elvat mpos Thy Tis Vrodvaews paorayny Kal mpds 
Thy éml tots dots _ebedpetay ral puraxiy. e€w 
8 évrwy avtayv, dvayKatiov tods pnpovs T™poo- 
atéAovra’ Kal b7 o7Beueva td’ avtd Tov peTew- 
ptopov tod 6Aov owpatos moreiobar. tovTouv dé 
ywouevou Kdprrew adta ovy oldv Te dAAws 7 
we 

€€w. 

XVI. Ta 8 dvata tv tronddwy Gt. pev 
mo\tmrodd éovt Kal ovfev abray TeTpdmouv, 
mpoTepov Hiv elpyTae: Sidr 8° adbrav dvayKatoy 
WY Ta oKeAy wAqV tay coxdrwy &x TE TOO maytov 
mpoonedukévar Kal eis TO dvw Tas Kaymas exew, 
Kat adra UroBAaoa elvar els 7d S7t00ev, davepdv. 
amdvrwy yap Tay tovtwy dvayKatéy éeott Ta 
péoa THV oxeAdy Kai Wyovpeva eivar Kal émdpeva, 
el odv Um adrois Hv, cde adta Kal cis TO Ep- 
mpoobev Kai eis TO omabey Ti Kapmiy éxew, 1d 
pev 70 Hyetobar eis TO eumpootev, did b€ 7d 
dxodovbeiv els 7o omobev. eet 8 dpuddrepa 
oupBaivew dvayKatoy adrots, ova Tobro BeBhaioen- 
Tat Te Kal els TO mdyvov & exet Tas Kapmas, wAqY 
Tav é€oydtwr tatta 8 womep mépuKe padror, 
ra pev wes émopieva Ta 0 ws hyovpeva. ért € 
KEKaPTT AL TOV TpOTOV Tobrov Kal bua TO m7AjBos 
Tov oKxedldyv: qrrov yap dy ovrTws év TH mopela 
éunddid te abta atrois ein Kal mpookorrot. 7 
te PBAacétyns atdta@v éotl dia ro TpwydAoduTiKa 
53-4 


PROGRESSION OF ANIMALS, xv.-xv1. 


such as the crocodile, the common and the spotted 
lizard, and land and water tortoises, all have their 
legs attached obliquely and stretched out upon the 
ground ; and they bend them obliquely, since they 
are thus useful in enabling them to crawl easily into 
their holes and to sit upon and protect their eggs. 
Since their legs project, they are obliged to raise 
their whole body by drawing in their thighs and 
placing them underneath them ; and in this process 
they cannot bend them otherwise than outwards. 
XVI. It has already been said that bloodless 
animals which have legs are polypods, and none of 
them quadrupeds. Their legs, except the two 
extreme pairs, are necessarily attached obliquely 
and bend upwards and are themselves bowed some- 
what backwards ; and the reason for this is plain. 
For in all such animals the middle legs must both 
lead and follow. If, therefore, they were under- 
neath them, they would have to bend both for- 
wards and backwards—forwards because they lead, 
and backwards because they follow. But since they 
must do both these things, their legs are bowed 
and make their bends obliquely, except the extreme 
pairs, which are more in accordance with nature, 
since the first pair leads and the last pair follows. 
The number of legs is a further reason for their being 
bent in this way ; for they would thus be less likely 
to get in each other’s way during movement and 
collide with one another. The reason that these 
animals are bow-legged is that they all, or most of 


1 mpoocréAdovra (cum Mich.) Jaeger: wpooréddovra libri, 
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713b ‘ Pe N ee fe ent 
elvar TavTa 4 TA TAEtaTa* od yap oidv TE byYsnAG 
elvat ta C&vTa' Tov TpdzoV TobTOV. 

Ot dé kapxivoe TOV ToAUTOSwy TEepiTTéTata TEpU- 
Kaow’ oUre yap €ts TO Mpdabev TovobvTas THY TOpeiay 
Any worep clpyrat mporepor, moAAovs Te Tous 
Wyoupevous éyouat [ovou Tay Caen. trovTou 8 

15 alzvov a okAnpoTyns THY TOdMV, Kal OTe yp@vrau 
od vedcews xapw adrots dAda opeias: weCevovra 
yap Statedotow. mévTwy pev otv Tv Ttodkumddww 
ets TO TAdyLoV at Kapmal, WoTEp Kal THY TeTpA- 
modu doa TpwyAoduTiKa’ Tovabra 3° éotiv olov 
cabpae Kat Kpoxdderror Kat Ta moOAAG tov @o- 

20 TOKOUVTWY. airiov & Ort tpwyoduret Ta pev 
Tots TOKOLS, Ta O€ Kal TH Biw mavTt. 

XVII. ?AAAG taHv per dtAAev BAaootrat Ta Ka@Aa 
81a 70 padand elvar, Tay dé KapdBwv dvtwy oKAn- 
podépnwy of mddes elo emt TH vety Kal od Tob 
Badilew xapu Tév be KapKkivey 7 Kaupis ets 70 

25 mAdyov, Kat ov BePraiowrar o domep Tots @oréeKois 
Tov TeTpamodwy Kal Tots dvaijous Kal moAb7001, 
Sud TO oKdnpddeppa elvar Ta K@AQ Kat dazpaxddy 
dvr ov vEvoTURG Kal tpwydodirn: Tpos TH vq yap 
6 Bios. Kal ozpoyybhos be Thy pophiy, Kat ovK 
exe ovpomytov womep oO KdpaBos: mpos TH 

80 veo ‘yap rots Kapapous xXpyoWov, 6 6 oe od vev- 
oTUKds. Kal Sprovov d€ 7H omabev TO Ad ywov 
éyer pedvos, dia TO moANods eyew Tods Hyepovas 


1 ra tGv7a om. SU. 





9 712b20f. 
> Viz. two pairs of front legs. 
¢ j.e. they walk both on dry land and in the sea. 
The whole of the section is obscure, and the text doubtful. 
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them, live in holes; for creatures that live thus 
cannot be tall. 

Crabs are the most strangely constituted of all the 
polypods ; for they do not progress forward (except 
in the sense already mentioned®), and they alone 
among animals have several leading legs. The 
reason is the hardness of their feet and the fact that 
they use them not for swimming but for walking ; 
for they always go along the ground.¢ All the 
polypods bend their legs obliquely like the quad- 
rupeds that live in holes ; lizards, for instance, and 
crocodiles and most oviparous quadrupeds are of 
this nature. The reason is that they live in holes, 
some only during the breeding season, others through- 
out their lives. 

XVII. Now the other polypods? are bow-legged 
because they are soft-skinned, but the legs of the 
spiny lobster,’ which is hard-skinned, are used for 
swimming and not for walking. The bendings of 
crabs’ legs are oblique but their legs are not bowed, 
as are those of viviparous quadrupeds and bloodless 
polypods, because their legs are hard-skinned and 
testaceous, the crab not being a swimming animal 
and living in holes, for it lives on the ground. More- 
over, the crab is round in shape and does not possess 
a tail like the spiny lobster; for the latter’s tail is 
useful for swimming, but the crab does not swim. 
And it is the only animal in which the side is like a 
hinder part, because its leading feet are numerous.? 


¢ There is no single word in English for this animal, the 
Latin locuste and the French langouste. 

¢ And therefore are not bowed, as Mich. explains. 

9 Since the crab moves sidewise, one of its sides becomes 
as it were the back, but why it should be so for the reason 
given is obscure. 
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wodas. Tovtov 8 alriov ote ov KAPTTEL els TO 
mpoabev ovde BeBratowrar. Tou 6é pn BeBAau- 
o@obat TO aittov mporepov eipyTat, B oKdnporas 
Kal TO dorpakddes Tob Sépparos. dvdy Kn 8} 
Sud vatra act Te mponyetabat Kal ets TO mAdytov, 
eis jeev TO mAgyLov OTe ts TO _TAdytov  Kapius, 
maou S° ore Eider av ot pepodrres TmO0ES 
Tots KuvovjLevot ot b€ Yyrroedeis THY ixBdev, 
waTep ot erepsbOadsou Badicovow, ovTe veovow* 
Si€oTpanras yap abrav 7 vats. ol dé oteyavd- 
modes TeV dprifwy véovet Tols Toatv, Kal bid prev 


\ \ a7 Qy x > cal , ta 3 
10To Tov adpa déyeoOar Kal avamveiy dimobdds eto, 


dia 5é 70 ev byp@ TOV Biov éyew oreyavdrodes: 
avrt TTepuyl yap XPYTLOL ot modes avrots 
Tovodrot dures. exovar d€ 7a oKeAn ody wWorTeEp 
of d\Aot Kata précov, GAN drtobev aGdAAov- Bpa- 
xvoxeradv yap abt@v évtwv domicbev dvta mpds 
Thy vedow Xp oy. Bpaxvoxenets & eloly of 


ToLodto bid Td amd Tob LajKous tov oKedav 


20 


TW14b 


adedrotoay THe dvouw mpoobetvac els Tods wddas, 
Kal av7l Tob pajKous mdxos amodobvat Tots okéAeat 
Kal mAaTos Tots mootv: XpyouyLoe yap mAarets* 
dvres paMov 4 pakpot mpos TO amopialeobar 7d 
bypov, drav véwau. 

XVII. EdAdyws 5€ Kal Ta prev aTyva mddas 
Exel, oi 8 ixOves dmodes: Tots bev yap 6 Bios ev 
7@ S1pe, peer éwopov & det pévew dddvarov, wor” 
dvayen modas exe" tots 8 (xOtow ev 7 byp@ 
6 Blos, Kat 76 Vdwp déyovrat, od TOV adépa. Ta 
ev ody mTEptyia ypHoywa mpds 7d velv, of Sé€ 
m7d0¢s aXpyGTOL. e 8 dudes elyov, dvaywor dy 
Hoav. opowws 5° éxovow ot dpyiles tpdmov Tia 
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The reason is that it does not bend its legs forwards 
and is not bow-legged. Why it is not bow- -legged 
has been already explained before, namely, because 
its skin is hard and testaceous. For this reason it 
must lead off with all its legs oly 
because its bendings are oblique, and w a all its legs, 
because Gihervine: those which were at rest avould 
impede those which were moving. 

Flat-fish swim as one-eyed men walk; for their 
nature is distorted. Web-footed birds swim with 
their feet. They are bipeds, beeause they take in 
breath and respire; they are web- footed, because 
they live in the water, for their feet being of this 
kind are of service to them in place of fins. “They do 
not have their legs, as the other birds do, in the 
centre of the body, but placed rather towards the 
back; for since they are short-legged, their legs 
being set back are useful for swimming. This class 
of bird is short-legged because nature has taken 
away from the length of their legs and added to their 
feet, and has given thickness Tristead of length to 
the legs and br readth to the feet; for, being ‘broad, 
they are more useful than if they were long, in order 
to force away the water when they are sw imming. 

XVII. It is for a good reason, too, that winged 
animals have feet, while fishes have none. The 
former live on dry land and cannot always remain up 
in the air, and so necessarily have feet ; but fishes 
live in the water, and take in water ead not air. 
Their fins, then, are useful for swimming, whereas 
feet would be useless. Also, if they had both feet 
and fins, they would be bloodless. Birds in a way 








4 wNareis ZZ: maxets PSUY. 
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tots tyOvow. tots per yap dprow dvw at mrépuyés 

s€lat, Tols b€ mrepvyia Svo ev TH mpavet: Kat Tots 
pev év tots Uariots ot modes, Tots Sé ev TE Tots 
wrTlow Kal eyyds Ta mpavav TTEpvyea. Tots 
metorous: kat of peev ovpomuytov Exovaw, of 8° 
ovpaiov. 

XIX. Tepi be TOV otpaxodéppev dmoprjcevev 
dy Tes tis y Kumots, Kal ef or) Exovot SeEtov Kat 
dprotepov, m0ev Kwobvrae daivovrar dé Kwov- 

1o Hevea. 7 Borep dvdrnpov det TeBevar may TO 
Tovobrov yevos, kal xwetoBar Opoiws olov «eb Tes 
drmoxoypete TOV dom ddwy 7a oKeAn, (iy woTep 
4 doen Kal vuKrepis: cal yap Tabra TeTpdroda, 
Kakas 8 éeoriv. ta 8’ dotpakddeppa KivetTat meV, 
Kwvetrat 5¢ mapa diaw: ob yap ear Kuwytucd, avd” 

Ws pev povepa Kal mpooreduKdra KiWyTLKG, Ws dé 
TopevTica povyta. Evover de davrAws Kal of KapKivot 
Ta Seid, ézel exovat ye. SyAot | Sh yndye petler 
yap Kal ioxuporepa v7] befid, ws Bovoperev de- 
wptobat TeV beft@v Kal TOV dpiorepav. 

2 Ta per ody repli Tv popiwy, Tov 7 aAAwv Kal 

TOV Tepl THY Topetay TOV Cowy Kal wEepl Tacar 

THY Kata TéTEV jeTaBoArr, TOHTOV ever TOV TPdTTOV" 

TovTwy dé Siwpioperwy éeydpervdv €ate Oewphoae 


mrept puyiis. 
1 4 addidi. 





« 7.e. a second pair of fins. 
e See HA. 527-35 ff., where land-snails, sea-snails, oysters 
sea-urchins are given as examples. 
See H/.A. 498 a3l, PA. 697 b 1 fF. 

@ These words can only refer to the De anima, which from 
its citation in the De generatione animalium, De partibus 
animalium, ete., must be regarded as an earlier work. This 
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resemble fishes. For birds have their wings in the 
upper part of their bodies, fishes have two fins in 
their fore-part ; birds have feet on their under-part, 
most fishes have fins? in their under-part and near 
their front fins ; also, birds have a tail, fishes a tail-fin. 

XIX. A question may be raised as to what is the 
movement of testaceans,’ and where their movement 
begins if they have no right and Icft; for they 
obviously do move. Must all this class be regarded 
as maimed and as moving in the same way as an 
animal with feet if one were to cut off its legs, or as 
analogous to the seal and bat, which are quadrupeds 
but malformed ?* Now the testaceans move, but 
move in a way contrary to nature. They are not 
really mobile ; but if you regard them as sedentary 
and attached by growth, you find that they are 
capable of movement; if you regard them as pro- 
gressing, you find that they are sedentary. 

Crabs show only a feeble differentiation of right 
and left, but they do show it. It can be seen in the 
claw; for the right claw is bigger and stronger, as 
though the left and right wished to be differentiated. 

So much for our discussion of the parts of animals 
and particularly those which have to do with progres- 
sion and all change from place to place. Now that 
these points have been settled, our next task is to 
consider soul.4 
has led some critics (¢.g. Brandis) to reiect the whole of this 
paragraph as a later addition. Such a paragraph, however, 
is a characteristic conclusion in Aristotle, and should not be 
rejected as a whole. It is quite possible that the words 
nepi Wuxfs are corrupt, and indeed the word puyijs has been 
supplied by a later hand in Z, whereas the first hand had 
left a blank and bad written Cwyeo (sic) in the margin, which 
would be a reference to the latter part of the group of treatises 
known as the Purva Naturalia, 
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Tne Index is to be regarded as supplementary to the Sum- 
mary on pages 12-18. Further references will sometimes be 
found in the notes on Terminology, pages 24-39. 
The numbers 8 to 50 refer to the pages of the Introduction. 
The numbers 39a to 97b (standing for 639a to 697b) refer 
to the pages and columns of the Berlin edition which arc 
printed at the top of each page of the Greek text. The lines 
are referred to in units of five lines ; thus 
40a} =640a1-640a-4 
40b5 = 640b5-640b9, 
Sneh references include footnotes to the translation, 
f, ff =following section or sections. 
Under any heading, each entry is separated from the pre- 
ceding by a dash ( / ), unless it has the same page number. 


abdomen (abdominal cavi- ape 89b30 
ties) 50a10 appendage 70a30 
obomasum 7T4bD15 | 76a10 Aquinas, St Thomas 42 
abscess 67b5 Arcadia 73a15 
“ abseession ” 39 / 90a5 Aristotle, *‘ lantern ”’ of 
Acalephae $1a35 80a5 
Aesop 63a35 art SObIS / 40025 
allantois 93b25 Ascidian 50a5 / 51al10, 25f 
Amia 76b20 ass 67420 | Ssb20 
analogy, difference by ££b10 “Indian” ass 63a15 
| 45b5 Astaei 83b25 if 
Anaxagoras 40b5 / 45a35 / attributes, ‘essential’? (or 
T7a5 | 87a5 “inseparable”) 43225 | 
animal 53b20 / 66a35 45b) 
antelope 63a10 auditory passages 57al5 
ants 50h25 / 78b15 / 83a5 
Aorta 32625 /66b2567b15 fF | backbone 51b30 / 52a10 / 





/T1b15 | Tad / 7Sal 54b10 
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baekward-grazing oxen 
59al5 

Bacon, Francis 58b15 

barn-door fowls 57b25 

bat 97b1 ff 

Batos 95b25 / 96a25 / 97a5 

beak 59b1 ff } 
62a30 ff / 92b15 / 93al0f 

bear 58h} 

beautiful, the 15a25 

bee 48a5 / 5Cb25 / 61a20 / 
F8bl0f | szblu | 88a5, 
30 

beetle, see dung-beetle 

belly 55a1 

bending 54b5 / 83b1, 30 / 
S7b25f/ $9a10 / 93bI 

Bergson 3 

bile 49b30. See also gall 

birds 42b10 / 57b5, 15 
59b1 ff / 60az5 / 7 th15 fF / 
76a30 / 91a20 / 92b1 fF / 
97b20 

bison G3a10 

bivalves 79b15 fT 

Blaek Sea $2a25 

bladder 70b25 ff / 71b15, 25 / 
76a25 

“blend” 31 / 37 / 
50625 / 52b25, 35 | 
G3h380 | -6al0 

blinking 57a35, b1l3f / 91a20 

blood 4 / £5b5 /47b1 (current 
of), S047 / 49al5, b20 | 
50a301F / Slald / S56b1 | 
66b25 f / 67b15 fF / 78a5 

bloed-vessels 47b5 / 50a25 f | 
52b80 /Stb1 /65b10 £,25 / 
66b25 | 6715 fF 
Great Blood-vessel 52625 / 
66b25 / 6Tb1S A / F1b1 | 
7S8al 

blooded animals 22 / 42b10/ 
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33 / 39 / 
69a10 | 








50b25 / 65u25 | TEbIOL | 
TSa5 / 85b35 fF 

bloodless animals 92 / 28 | 
42b10 | 50b25 | 73a80 ] 
TSal5 fF 

blowhole 59b15 / 97a15 fF 

boar Slal 

Bonasus 63a10 

bone 52al ff / 53b30 fF / 
5.4030 fF / G6bIS 

Boyle, RK. 45a6 

brain 52a20 ff / 56a10 ff / 
58b1 / 73b10 / 86a5 

breast 58al0 ff 

breathing-machine 59a5 

bregma 53a35 

bronchial tubes 64a25 

bull 5lal / 63a35 

buttocks S9b5 fF 


caecal appendages 75a10 

caecal dilatation 75b5 

Calamary 54a20 / 78b30 / 
79al5 / SsalOff, b15 

camel 63al / 74a30 / 76b25 / 
F7a85 / 88b20 / 89a30 

Canthari 82b25 

Carabi, caraboids 79a30f / 
83b25 ff 

Carcini 83b25 fF 

Caria 73al5 

Carides 83b25 ff 

carnivorous animals 55al0 / 
61bS5 | 62b1 / 93al / 97al 

Cartesian co-ordinates 20 

cartilage 54625 / 55a30 

eatamenia 48a30 / 89a10 

cattle-flies 6la20 

Causes 3/8/11 / 21 / O4ff / 
39b10 ff | 40bS / 41425 | 
46a10 

cavities 66b20 ff 

centipede $2a5, bl 
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Cephalopods 23 / 54a10 / 
78a25 ff, b25 fF / S4b5 fF 

Cercidas 73a15 

Cestreus 75a10 / 96a5 

Cetacea 69a5 / 97a15 fT 

Chaleis in Euboea 77al 

chamaeleon 92a20 

chance 40a30 / 41b20 / 45a20 

ciliary motion 8£b20 

classification 18 /20/ 42b5 ff / 
48b10 fF 

claws 62b1 / 83b30f / 84a15, 
30 

cloven hoof 74225 / and 
passiia 

cock chafer 52b15 

“ colliquescence * 38 / 77a10 

colon 75b35, 15 

common functions to body 
and soul 9 / 43a35 

components in isolation 45a85 

“ composition ” 4 / 16a10 ff 

composition of .Aristotle’s 
works 10 

“ concoction”’ 31 / 34 / 5U0a5 / 
51a20, b25 / 5245 / 6Sb3/ 
70220, 25 /72al /75al0f / 
T1b25 f 

connate pneuma 59b15 / 69al 

controlling part 73b10 / 
SIb1d ff / $2b1, 25 / $6al5 

Cook, A. B. 73a15 

cooling 56a20 / 62a15 / 
68b35 ff / 92a20 / 96b20 

copulation §9a5, 25 

Cordylus 95b25 

courre-feu 5iad 

crab 79a30 / 91b15 

Crex 95a20 

crocodile 60b25 f / 90b20 / 
9lald, bd fF 

crop 74b20 fF / 78b30 f 


crow 62b5 





Crustacea 23 / 54a1 { 57b30 | 
78025 ff | 83b25 fF 

cuttlefish 51a20. See also 
Sepia 

Cuvier 44 / $4b15 

Cyprinoi 60b35 


Darwin 4/7 

deer 50b15 / 63a10,b10 / 64a 
[ 67a20 | 77a30 | S8h25 

deformed animals 57a20 / 
6Ub25 / Stb1 / 95b1 

Democritus 40b30 f / 42a25 / 
65a30 

derivation of words 62b20 / 
72b30 

diaphragm 70a5 / 72b10 ff 

dichotomy 18 / 42b5 ff 

differentiae 42b20 ff 

disadvantageous parts 48a15 / 
59a15 / 63a5 / 64a5 / 94al5 

Dissections 50a30 | 66a5 | 
6eb30 

divers 59a5 

divine things 44b25 ff / 56a5 

“ division of labour ”' $3a20 / 
91b20 

dog T4al / 75a25 / 88a5, bi 

Indian dog 43b5 

dag-teeth 61b10 

dolphin 55a15 / 69a5 , 
96b25 / 97al5 

duality of the body 56b80 / 
63020 / 67b30 / 69b10 fF 

dung T5b30 

dung-beetle 82b25 

dwarf-like Seb1 ff / 89b25/ 
95a5 


ja35 J 


| dynamis 29 | 30-32 / 40a20 / 


46010, b15 ff / ATbS / 55b10 


ears 57al0 ff 
earth 51a25 
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earthy matter 63b25 ff ete. 

editions of Aristotle’s De 
partibus 44-45 

Edwards, Milne 83a20 

eel 96a1, b20 

eggs 65a35 / 84a20 / 92a15 

“Elements ”’ 30 / £2a20 / 
46a10, b5 / 47a10 / 48b10 

elephant 58b30 ff / 61a25 / 
63al | 82b30 / 88b5, 15 / 
92b15 

embryo 51b20 / 55al / 65b1 / 
66a20 / 71b5 | T6al5 

Empedocles 40a20, b5 / 
42a15 | 4830 

Emys 71a30 

epiglottis 64620 fF 

epipetron 81a20 

equivalents, law of organic 
55a25 

““excess and defect ” (‘‘ the 
more and less”) 19 / 44a20, 
b15 / 49a30 / 55a30 / 
61b30 ff / 84a30 / 92b5 

excrement 63al5. See 
residue 

excretory organs 89a5 ff 

eye and eyelid 57a25 ff/ 
91av0 

eyebrows 58b10 ff 

eyelashes 58a10 ff 


Fabricius 43 

fat 51a20 ff / 72al 

fear 50b25 / 67al5f / 79a25 / 
82b25 / 92a20 

feathers 92b10 

fibres 50b10, 30 

fin 85b15 / 95b25 ff 

Final Cause 21 / 39b15 ff / 
46625 

fire 49a20 / 50a5 fF / 52b5 

fishes 42b10 / 5Sal / 60b10 ff, 

546 





35f/62a5f /66b10 /75al ff/ 
76a25, b20 / 95b1 fF 

fishing-frog 95b10 / 96a25 

fishing-rod 93a20 

flea 83a30 

flesh 47220 / 51b8 / 53b15 ff / 
60a5 f / 68a25 ¥ 

fly 61a20 / T8b15 / 82b10 / 
83a30 

fluid and solid 32 / 46a15 

flux 52b30 

fontanel, anterior 53a35 

foot 82a35 ff / 85a10 ff / 
90a25 fF 

foreskin 57b1 

form (and matter) 9/11/25 / 
40a15, b20 / 41al5 

formation (process of) 27 / 
40a10 ff / 46a25 

funnel 79al 


gadflies 61a20 

gall and gall-bladder 5 / 
T6b15 

gazelle 50b15 / 63a10, b25 

gills 59b15 / 96b1 ff / 97a15£ 

gladius 54a20 

goat 73b30 / T4b5 / T6b35f / 
88b25 

Goethe 84b15 

good, the 39b20 / 59b30 / 
70b20 

“ good life”? 56a5 

“ goodness *’ (arete) 42a30 

goosefish 95b10 / 96a25 

grasshopper 82al5f 

grease 51a25 

Great Blood-vessel, see under 
blood-vessels 

Grosseteste, Richard 41 

gut 74a10 / 75a30f 


haematoporphyria 68b5 
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haemorrhage 68b15 

hair 5Sals ff 

hand 87a5 ff, b1 ff / 90a30 

hare 67a20 / 69b30 / 76a15 

Ilarun-al-Rashid 40 

Harvey, William 43 / 44 

hawk 70b1 

head 56a10 ff / S58b1 / 86a5 ff 

hearing 56b10 

heart 47425 / 53b3 / 54b10 / 
5pa2s / 65a10, bio0fT | 
wba20f | 73b10 | Tibi | 
7Sb1 / S6al5 / 96b15 

heat 53b5 / 96b15 / and 
passim 

hepatopancreas, see mecon 

Heracleitus 45a15 

Heracleotic crabs 84a10 

Herodotus 59a15 

Ilippoerates 30 / 31 / 37 
40b15 | 48a1 / 50b20 
Sab5 / 86b25 

llistoria Animalium 46a5 
5030 | 6ObL | T4b15 
s0al / S4b5 / S$9at5 
v6b15 

Holothuria 8lal3 

Homer 73a15 

hoof 90a5 fF 

horned animals 73b30 

horns 62b20 fF 

horse 63al / 66b15 / 88b20, 
30 

hot, the 50a5 ff 

hot and cold 41b15 / 46a15 / 
48a20 ff 

hucklebone 51a30 / 54b20 / 
90al0 fF 

hyaena 67a20 


~~ 


‘idly ° (‘* Nature does no- 
thing idly’) 61b20 / 91b1 / 
O4al5 / 95b15 





immortality 37 

“Indian ass’ 63al5f 

ink 79al ff / 81b25 

Insects 23 / 54a25 / 57b35 | 
59b15 / 78b10 / 82al ff 

instruments, instrumental 
parts 30 /45b15, 25 /46b25 
/ 47al tf, b20 / 87a5 fF 

intelligence 48a1 / 50b20 / 
72a30 | 86a25 f / 87a5 

intermediate creatures 23 [ 
69al0 | 8lal0, bIO | 
s9b30 / 97al5 ff 

“internal finality ” 3 

intestines 50aL5 / 74010 ff / 
Tobl ff / 76b10 

irrigation 68al10 f 

ischinm 95al ff 


jaws 91ag5 ff 
jejunum T5b25 ff 


‘oints 54b15. See also 


bending 


Kerkidas 73a15 


Kestreus 75a10 / 96a5 
kidney 70a15, b20 / 71a25 ff 


| kite 70b1 
' Knides 81a35 


Ktesias 68a15 


* lantern of Aristotle * S0a5 

ard 51a20 ff, b25 / T72a5 

layrnx 64415 ff 

iaughter 73al ff 

Lee, H. D. P.10 

leonardo da Vinci 65b5 

leopard 67a20 / $8a5 

Lesbos 80b1 

life 55b35 / 78b1 

limpet 79b25 / 80a20 

lion 51b35 / 55a10 / 58a80 / 
86a20 / 88a5, bl / 89a3 
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lips 59b20 

liver 66425 fF / 69b25 iT / 
T3b15 ff / 77al5, 35 f, b35 

lizard 76a25 / 91a3 fF 

“lizards ”’ (catpat, plaited 
tubes) 85b5 

lobster 34a30 

locust 83a30 

logos 26f / 39b15 / 40a30 / 
42420 | 46b1 / 4925; 
78a35 / 95b135 

Lophius piscatorius 95010 

lumen 71b1 

lung 64a20 f / 65a135 / 6Sb30 fF 

lynx 89a30 


Maia 84a10 

mamimae &8al5 ff 

Man 44al / 45b25 / 53a25 ff / 
56a5 / 58al5, b1 / S9b30 | 
60alO fF / GIbS / 62b15 | 
66b5 / 69a2G, b5 / 71b1 | 
93a5, 25 / T6b30 | s6a25 HF / 
88b30 | S9bS A / 90a25 | 
95a5 

marrow 51b20 fF 

marten 67a20 

matter and form 9 / 3: 

mecon T9b1IO | S0a20 

melanin 34 

Melolontha $2b15 

membrane 73b1 #f/77b15,33/ 
82b15 | 8$b20 / 91020 

ger 50a25 / 76b10 | 

yb33 iF 

aie drion 73al5 

metre 60a5 

mice 67a20 / 76b30 

Michael Scot 40 tf / 46-47 

migrants 94a5 

milk 76al10f / S8b1 

moderation 52b15 

Moerbeke, William of 42 
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moon, full 80a30 

mouth 50a10 ff / 62a15 ff 
96b20 fF 

Murex 61a20 

mussel 79b25 / S3b15 

mytis 79a5 | 81b20 fF 


nails 87b20 / 90b5 
Natural science 39a10 | 40a 


| ** Natural Selection ** 4 


Nature 39b15 / 41a25, b10 ff, 
42a15 / and passim 

Naxos T7al 

Necessity 21 / 39b20 i / 
42al it, 301F / 45b30 / 
46b25/ 51al3 | 63b20 / 
70a30, b20 /72b80 /77al5, 
b20 / 78al /79a25 /82b25 / 
85b15 / 92al / 94b5 

neck 64a10 | 56a5 ff / 92b20 fF 

Nerites 7920 

nictitating membrane 57a30 

* non-uniform ” parts 25-30 / 
46a20, b5, 30 / 47a25 / 
55025 fF 

nostrils 5Sb25 fF 

nutriment (** ultimate ’’) 
50a30 / 51a15 / 7sa5, 15 

nutrition 47a25 / 50a35 


octopus 52b25 / 54420 | 
Tob25 / 79a5s HF / 9505.15 fF 

oesophagus 50a15 / 64a15 ff / 
74al0, b20 f s6a20 |} 
9lal 

omasum T4Ab15 / T6alOf 

omentum 76b10 / 77b15 

operculum 79b15 

opposites, division by £3a30 

orifice $1a25 

Oryx 63a20 

os sepiae 54a20 

Ostreae 80b20 
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ostrich 58a10 / 95a15 / 
97b10 fF 

“ova”? 80al0 fF, bi fF 

ox 66b15 | T1b5 | 88h25 
ete: 

oyster 80b5, 20 / 81b10 

Varmenides 48a25 

Parnassus 81a20 

parrot-fish 62a5 / 75a1 

“ part’? 28-30 / 51b25 / 64a5 / 
90a5 | 

passages 50a15 / 56b15 | 
Tibl, 10 ff / 78a10 

“pen” of Calamary 54a20 

penis 89a20f 

“perfect ” animals 55b30/ 
66a25 | 82a30 

philosophers, early 40b5 / 
41a5 tf | £7a10 

* philosophical treatises ”’ 
42a5 

phlegm 53al / 77b5 

pigeon 70b1 

plants 50a20 / 55b30 / 78 a0 / 
8ial5 ff / 82b30 / 83b15 | 
86b30 

Plato 30 / 49b5 / 45a35 / 
51b20 / 69al5 / 76b25 

pneuma, connate 59b15 | 
69al 

‘potentiality ” 42a1 / 47a5 / 
49b1ff | 67b20 / 68a30 

‘pounce ” (of cuttlefish) 
54020 

privative terms, privation 
42b20 ff | 49a15 

proboscis 78b10 / 79a5 / 
85a30, b10 

Protagoras 42a25 

purpose 45a20 / 5lal5 | 

63b20 | T0b20 | TIald | 

78al5 / 92a 
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Purpura 61a20 / 79b15£ 
Pyrrha, strait of 80b1 
Pythagoreans 70b20 


rain 53al 

razor-fishes 83b15 

* realization’ 35 ff 

relative size of parts 65b5 

rennet 76a5 ff 

residue 29 / 32-34 / pA 
50a20 | 7Ob25 | A as 
Thals | Peer a3O 

Jal0f, 25 / 81a30 

respiration 5 / 42a30 / 62a15 / 
64b1 / 65al5 

retientum TADS | 

Rhiné 97a5 

rhinoceros 63a15 

ribs 55al 

Risus Sardonicus 73a10 

rot 72a30 ff 

rumen TADIS 

rumination, ruminants 74b5 / 
7oalt 


| 
i 
/ 


76a5 


St- ee J.Barthélemy- 44/ 


St- Hilaire, G. S4b15 
saw-teeth 61b15 / 62a5 
scales 91al5 
scallops 79b25 / 80b20 } 
S8b15 
Scarus 62a5 / 75al 
scorpion 83a10 
sea-anemone $1a35 
sea-cucumber 81a15 
sea-lung 81al5 
sea-nettle $1a35 
sea-sickness 64b10 
sea-snail 78b20 / 79b5 
sea-squirt 81a10 
sea-urchin 79b25 f / $0a1ff, 30, 
b1 ff / 83b10 
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seal 57a20 { 71b5 / 76625 | 
97b1 ft 

seed 41b25 / 89a5f 

Selachia 4 / 55a20, 25, 35 / 
76b1 | 95b5 / 961 / 97a5 

self-defence 55b5 / 62b25 ete. 

semen 51b10, 20 / 89a5f 

sensation 47al ff / 48al / 
50b25 / 1a10, bt / 53b20 / 
56al, 15 / 66a35 | 72b30 | 
Slal5 fF 

sense, “* general *’ 86a30 

sense-organs 47a5 / 56b25 

senses 56a25 ff / 86a10 

Sepia 5-4a20 / 78b25 / 79a5 fF / 
$5al0 ff 

septum 81a30 

serpents 60b5 / 76a25, b20 | 
9Ob15 fF / 91b95 ff / 96a5 | 
97a10 

serum 5lal5 i 53al 


Shakespeare 33 / 34 
sheep 71b5 / 72a25 ff | 73b30 / 
Fob3sf 


sheep-rot 72a30 fF 

sinews 66b10 / 96b5 

Siphae 96a5 

sleep 53a10 

smell 59b15 

Smyraena 96a5 

snake 91al5 

Socrates 42a25 

solid and fluid 47a20, b10 / 
48b1 / 49b10 fF 

solidification 49a30 / 5lalo 

Soul 9 / 34-37 / 38 / 41ais ff / 
50b25 | S52b5f / 6720 | 
72b15 | 76b25 / TSdi | 
86b25 / 92a20 

sounds 60al1 f 

speech 59h30 ff / 60a20/ 
61b15 / 64b1 / 738az0 

spider-crab 84a10 
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spiral shells 79h10 

spit-and-lampstand 83a25 

spleen 66a25 / 69b25 fF / 
70a30 fF, b30 

sponge 81al0f 

spontaneous production 
40a30 

spurs 94a10 

starfish 81b5 f 

sterility 51b10 

sting 6lal5, 25 / 82a10, b30 ff 

stomach 7-4a5 ff / 80b25 ff / 
s9b35 

stone 67b1 

substratum 49a15f 

suckers 85b10 

suet 51420 ff, b25 / 

sutures 58a35 / 58 

sweat 68b1 

swine 63a5 / 88b1, 10 ete. 

symmetria 52b35 / 86al0 

systoichia, 7Ob20 


tail 58430 / 84al / 89b1 fF / 
95b5 fF 

talons 94a15 

taste 56635 / 60a20 / 61a5 | 
9025 fF 

Taylor, Prof. A. E. 20 

teeth 55b5 / 61a30 ff / 78b15 / 
80b25 

teleology 3 / 48a15 / 59a15 / 
63a10 / 94a20 

tentacles 85b1 f 

Testacea 23 / 54a1 / 78b10, 20 
/ 79b1 ff / 83b1 fF 

testicles 95a25 / 97a10 

text and manuscripts of De 
partibus 45 ff 

theoretical sciences 40a 

Thompson, Prof. D’Arcy 10 } 
19 / 20 / 44020 

Tipha 96a5 


67a5 


= 


INDEX TO PARTS OF ANIMALS 


tissues 4 

toad 73b30 

Toledo 40 / 41 

tongue 59b35 fF / T8b5 fF / 
90b20 fF 

torpedo-fish 95b5 / 96a25 f 

tortoise S4a5 / Tlaldf / 
73h30 / 76a380 / 9lal5 

touch 47 / 53b20 / 56a35 

Transformations, theory of 
19 / 20 

translations of Aristotle’s 
works 39-43 / 44-45 

transmigration 36 

troglodytes 69b5 / 84a5 

Trygon 95b3, 25 

tube-feet 81a5 

turtle 54a5 

tusks 55b10 


umbilical cord 93b25 

umbilicus 93b20 

“uniform”? parts 28-30 /[ 
40b20 | 46a20, b5, 30 | 
47a25, b10 

upright posture 53a30 / 56a10 
/ 58a20 | 62b20 / 69b5 / 
86a25 fF | 8ia5 / SOb10 fT | 
90a25 | 95a fF 

ureters T1b15 





vaporization 52b25 / 72b15 

variations in “ parts” 47b25 ff 
/ 73b10F 

ventilation 53b1 

vermiform appendix 75a15 

vertebrae 51b30 / 54b15 / 
86a20 

Vertebrates and Inverte- 
brates 45b10 

viper 76b1f 

viscera 47a30 / 65a25 ff / 
73b10 fF 

Vivipara 55a5, b10 / 62h20 | 
T3b15 {| 74a25 / 85b35 fF 


wasp 83a5 

whale 69a5 / 97a15 ff 
whelk 79D1L5£ / 8Sb10 
windpipe 64035 ff / 36al5 
wing (of birds) 93b1 fF 
wing (of insects) 82b5 fF 
wolf 86a20 / 88a5 
woodpecker 62b5 
wryneck 95a20 


xanthopterine 34 
Zeus hoplosmios 73al5 


zoological works of Aris- 
totle 8 
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MOVEMENT AND 


PROGRESSION OF ANIMALS 


Nore: 


9ea—99b = 69Sa-699D 


00a-L4b = 700a-7 4b. 


The matter contained in lines 1-5, 5-10 etc. is treated asa 
section, and each section is referred to by the number of its 
first line: e.g. 98al refers to anything contained in page 
698a lines I-t, and 13b10 to anything contained in page 


713b lines 10-14, 


action, the result of the prac- | 


tical syllogism Ola22 ff 

active )( passive 02b10 / 
05a20 

alteration, causes of 01b15 

animals passim 

appetite 00b10 

arms, movement of, in run- 
ning 05a15 

athletes, use of weights in 
jumping by 05al5 

Atlas, the fable of 99a25, b1 


back )( front, of animals 
05a25, b10 

bat 14b10 

bees 10a10 

beetles 10a10 

bending, as a means of 
motion 07b5 / 08b20 ff / 
O9b1; concave and convex 
7b. 10; of legs in walking 
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by man 11a25 ff, by quad- 
rupeds #b. b10, by birds 
12b20 

bipeds O4a10, 15 / 06a25, 
bl ff / LOb3 / 12b30 

birds 09b20; are bipeds 
06a25; standing position 
of 10b15 ff; compared with 
fishes 14a20 ff; birds with 
talons the swiftest flyers 
10a25; web-footed birds, 
lta5 

bloodless animals, progres- 
sion of 12b20 ff; struc- 
ture of ib. 30; can have 
more than four fect 08a15; 
can live though divided in 
parts 07a30 

boat, illustration from a 
98b20 

bones 01b5 

Boreas 98b25 
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bronze, horses in 10b20 


caterpillars, 05b25 / 09a30 
children, their difficulty in 
walking 10b10 
cockchafer 10a10 
conger-eels 08al 


crabs 12b10/14b15; curious | 


structure of 13b10 ff 
crawling 09a5, 25 
crocodile 18a15, b15 


cupids, pictures of winged | 


llal 


De anima, referred to 00b5 / 
14b20 


De partibus animalium, re- | 


ferred to 98al 


desire, as a cause of motion | 


00b15 /Olal /03a5; absent 
in involuntary movements 
O0Sb10 
diagonal movement of the 
legs O4b1 / 12a20, b5 
dimensions of animals 04b15 / 
05a25 


earth, immobility of the 
99a30, bd ff 

earthworms 05b25 

eels O8al ff / 09b10 

elbow 12a10; elbow-joint 
98b1 / 02a25 

elephant 09a10 / 12a10 


feet, even number of, in all 
animals 04al15 / 08a20 ff 

fiery element 03a20 

fire, movement of 99b25 / 
00a10 

fishes 09b30 / 13b5; com- 
pared with birds 14420 ff 

flat-fish O9b10 / 14a5 





flying 98a5, b15 / 09b5 

“ foot,”” defined 06a30 

footless animals O4a10 | 
05b20 / 06b1; movement 
of O7b5 / 09a25 

fore-arm 88b1 / 02a25 

fowls, domestic 10a5 


geometrical illustrations 
98a10 / 02b25 / O3b25 

good, the, as a cause of move- 
ment 00b25; real )( appar- 
ent good, /b. 


hand 02a30 ff 

heart 03a10 / O3b5, 20 

heavens, movement of the 
99al10 

heron 10a10 

hips 98b5 / 09a10 / 1la5; of 
birds 10b20, of man id. 

Historia animalium, referred 
to 04b10 

Homer, quoted (Od. viii. 20- 
22) 99b35 

hopping 05b3 

horses, of bronze 10b20, in 
religious processions 12a30 


““impossible,”? meaning of 
99b15 

imagination O0b10 / O1b15 / 
02a15 / O3b10 fF 

inferior )( superior parts 
04b20 / 0525 / OGb1 fF / 
O7ad5 

insects 09b30 /10a5 ff / 13a] 

intellect 00b10 


joints 98a15 / 02a20 / 03a10 / 
05a15; of elbow 98b1 

jumping 05a5, 15 / 08a20 ; 
O9b5 
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knee 98bI 


lampreys 08al 

leeches 09a3t 

left )( right 05a25, bi5 ff; 
left and right sides of 
the body, similar 02b10: 
weights carried on left 
shoulder 05b30; why men 
step off with the left foot 
06a5 

legs, the 98b5 / 10b10 ; posi- 
tion of, in movement 
O9b15 ff; of man, bent in 
convex direction 04a15, of 
birds, in a coneave direc- 
tion 7b. 20; four ways of 
bending the legs 12al: 
transference of weight from 
one leg to another 1lal0; 
of polypods 183b25_ ff: 
necessary to birds 09520; 
used to direct — flight 
10a15 

lizards 13b15 

lobster 13b20 fF 


man, the only erect animal 
10b10; right-handed 06a20: 
why a biped 04a15; why 
not winged llal;_ his 
action in walking O7b15; 
bends his legs in a convex 
direction 04a15 

marionettes, illustration from 
Olb1 

Metaphysics, referred to 
00b5 

mice 98b15 

molluses 06a30 

moon 99b15 

motion, movement, 
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universe 98b10, of the 
heavens 99a10, b10, of 
animate things 00b10, of 
inanimate things OOb10, 
of the soul 00bI, of red- 
blooded footless animals 
O7b5; various kinds of 
movement 98a5 / O5al fF; 
cause of movementOOb15 ff: 
where situated 02a20, b5 ff; 
origin of movement 98a15, 
bi ff / 01b80 / O6bIS; 
points at which movement 
takes place 0-4a10 /O7a15 ff, 
b5 ff / 09b20; movement 
begins on the right side 
05b30 / O6b15; movement 
implies something at rest 
outside 99b30 / 02a25; 
movement of one part 
necessitates rest of another 
part 93a15, bl ff / 00a5: 
movement by bending 
O8b20 fF / O9b1 / liad; 
voluntary )( involuntary 
movement 03b5; diagonal 
movement of the legs 
O4b1 / 12a20, bd; move- 
ment in jumping, running, 
and walking 05a5 ff 

mover, the prime 00b5, 
moves without being itself 
moved 98a5 / 00b35, is 
eternal 00b30 

mullet 08a1 


nature, creates nothing with- 
out a purpose O4b15 / 
08al0, creates nothing un- 
natural Lla3 

nutrition, of plants 06b5, of 
plants and animals com- 
pared 08b5 
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opposite parts of the body 
move simultaneously 02b10 

oviparous quadrupeds 0-4b1 / 
13al5 


passive )( active 02a10 / 
05a20 

peacock 10a5, 20 

Physics, reference to (258b49) 
98al0 

plants, nutrition of 06b5, lack 
movement i).. compared 
with animals 05b5, superior 
and inferior parts of 05a25, 
bl ff 

points at which movement 
takes place 04a10 /O7a15 47, 
b5 ff / O9b20 

poles, the 99a20 ff 

polypods 0-ta10 / 06a30, b5 / 
Osbl / 12b10 / 13a25, b15 

porphyrio (a bird) L0a10 

procession, religious 12a30 

purple-fish 06a15 

purpose 00b10 / Olad, in 
nature OLb15 / 0Sa10 


quadrupeds O4a10 ff / 06a30 / 
O7Tb15; bending of the legs 
of quadrupeds in walking 
11b10; oviparous quad- 
rupeds 04b1 


ray (fish) O9b15 

red-blooded animals 1la5, 
move at four points 04a10 / 
O7Tal5, bS / 09b20, cannot 
live if divided into paris 
O7Ta25 

resistance of earth, air or sea 
necessary to movement 
98b15 

rest )( motion 98b5 








right )( left 05a25, bl / 
O6b25 / OTa5; movement 
originates on the right side 
05b30 / 06b15; right side 
superior to left 06a20, 
b10; right limbs used in 
defence 06a5 

roots of plants 05b5 

rudder, slight movement of, 
changes direction of boat 
OLb25 


scolopendrae 07a80 / 08b5 

seal 14b10 

sensation 01a85, cause of 
alteration O1b15; origin 
of sensation situated in the 
centre of the body 02b20 

sense-perception, in animals 
05bD10 ; objects of 98a10 

sexnal organs 03b5, 20 

shin 98b1 

shoulder 98 bt /09a10 / Ila / 
12a10 

sinews O1b5 

Siphae 08a5 

snakes 05b25 /09a25, move- 
ment of O7b20 ff, why 
footless 08a5 ff 

soul, movement of the 90b1, 
central position of 03a35, 
as origin of movement 
02b1 ff / 08al 

spine 02b20 

spirit, innate, in animals 
03al10 fF 

ones testaceans 06al0, 

1 


superior )( inferior parts 
0-4b20 /05a25 /O6b1 ff/ O7a5 
swimming 98a5, b15 / 09b5 
syllogism, the practical 
Olald 
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tail, used as a rudder 10al 

talons, birds with, the swiftest 
flyers 10a25 

testaceans 06a10, bl / 14b5 

thighs 12a15, of birds 12b30 

‘Tityos 98b25 

tortoise 13a15 

toy-carriage, illustration from 
OLbL 

trumpet-shell 06al5 


universe, movement of the 
9Sb10 


viviparous quadrupeds 04a20 
voluntary )( involuntary 
movement O3b5 





walking 05a5 

wasps 10a10 
water-fowl 10a10 
web-footed birds 14a5 


weights, used by athletes 
when jumping  05al5, 


carried on left shoulder 
05b30 


wings 05b20 / 06a25 / 09b5, 


30; of birds, necessary for 
walking 09b20, and for 
standing 10b30, serve as 
front legs 12b20; of cupids, 
useless llal; of insects 
10a15; grow obliquely 
18a5 

wrestling-school 09610 

wrist O2b1 
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